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PROBLEM TO BE SOLVED: To convert image 
information so as to appropriately reproduce a main 
image part by obtaining the gradation value of the 
main image part in source images and performing 
gradation conversion by using gradation conversion 
conditions prepared from the plural pieces of source 
image information at least to partial images 
corresponding to an area including the main image 
part. 

SOLUTION: An achromatic color signal conversion 
means 202 separates prescanning image data 
inputted from an image data input means 200 into 
prescanning density data and prescanning color data 
and divides inputted fine scanning image data into 
main image area density data and background area 
density data. A gradation conversion means 216 
gradation converts conversion data decided by 
gradation conversion table preparation means 208 and 

210 for respective image areas. The achromatic color signal conversion means 218 performs 
inverse conversion to image data by synthesizing fine scanning density data and fine 
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';>^gi5 1 1 0Cfct7'>;>h^>y HI 2 0As^{te.n-t 
*j»3s ccoru > H 1 2 Ott^-f 
Bl 6cD$fJffiIl5lSS4 2tCgigg^^^TV^S„ Z/'J^h'N.^y 

H 1 2 oji. mm\3im4 2i}>ibti»m^ifimm^ti^ 

[0 0 5 5] C®:ru>h'N.>y K 1 2 0 bTB:. 
iSSbT^ii-rSiiftfc, B2^$fijs|-l 1 2CDaK3l7^lpIi:it 
5 cite it). g3ig*^!|*l 1 2±izm^imMdm-r^ 

a^^fifeii^*iB^*j3isn 1 2±izmMm'r^mm 
m^itm^^^mtLxcRT^m^^tzm-^izti. cr 

t^mtH^l 1 2{CMiJ-r-5c:^:{3j;?)||jlT-^, 

abfc)fe^t3^tt3isn 1 2izmM-t^ztizx^)mMx 

[0 0 5 6] ^';>^g|51 1 OtiMMLfcsmttm 1 
20:^ •Jif--'N-gBl 5 O'N.SIfJjiSnSo Utf-v^giJl 

5 ottm^p^PiPiTT-ji^cDD-5 1 5 2ifim^fibnx 
IB^JfEU 1 2Jic:®-M®D-7 1 52mx-JU 

-yifimm^n^o cL(D)v-yizx-:>x. T'uv^'gpi 

6, §,e^^«i 5 8, ^mmi eo, 1 e 2. 1 e 4 
<DmMmifi9TW^nx\,^?>o nmum i2ti^>i!mm 
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[0 0 5 7] >y-y-gl5 1 5 4©T^(HiI{Ctt^^gB 1 

6 BAS^Jt^nTl^So ^^^SSl 6 6fi0^^U^^V^77' 
>th-^t{CioT^figUfelSl®4H3®MI4l 1 2lZ 
tt«&t-So CixlCJ;?). l3Si*^3f^l 1 2®S®^C{^f»L 

^issB 1 6 6 ^Mmi^tismmm- 

112li. 5t;>v^gPl 6 ST-rU^HSCW^f^nfea 

[0 0 5 8] mc^mimmBm(Dim^m.m-t^o m 
3 0;. ^mmnmizg^imm^^4 2(D<m^. mmm 

,Xk;?:JrJt:^g&-3_,6>^e>.A*Al36SXii^ 



[0 0 5 9] BSt^f JiatC. ©iai[HlES4 2 0:. i®^ 

5^-^'A;tj^©2 0 0. mmMm^^m^^2 o 2. =e 
sja5jaKg^^S2 0 4. m^m.m^m^m2 oe, m 
m^i^^-yMm^m2 0 8. 210. mm^m^m 
2 16. fis^fe«^j£^gi^ig2 1 8. mmm^^i^^ 
20 ^2 2 o^^l^Tv^s„ ^^ST'^fi^^nsiaacDpiffl 

iii^T^-<5^A;tJ^IS2 0 0{±7'L'X:^^>a5 3 6;sir:7 
r-f >;^:iir^>gi5 3 8 {c^iSb-tti?3. :ru;^^-v>ili 

[0 0 6 0] mm^{m^^m^m2 0 2 a. 11^7^-^' 

t. y^jUAm^(D^^m-r:^ux^^>^y^—i'tiz 
30 ^Sffi-rsiiitt. iii^7=-;5'A;^^IS!2 0 Oi»5)A;^^ 
nfc7 7'-i'>;^dr-\'>iii07^-^'$:. 7'r;i'ABi^©® 
mi^•ryy^yy.^^ry^m^—$'t. y-<)\^L.mm. 

[0 0 6 1] ±Sa5iiag^^^©2 0 4T'O:. -/]yy.^ 

(DmL^m.^r^o mmm.m^m^^2 0 60:^^11^ 

40 Waiii^f«^itJS7^-^'J:{3:9-iiJ1-5o 

[0 0 6 2] mmu^y'-yjvi^^^m 2 0 s -eii. ^ 

210 T-tt. P&P^gl?£ff o 7 ^ ;u 
^JS^iy¥®2 0 6{±. :^u;^=^ri'>ii«7^-i5't^-r 

50 yjij^T^-^' ^ism^M^jftiST^-^J' h'^mmm.w^. 



(9) 
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[0 0 6 3] mm^^^mz 1 6{±LUT7 Iti^A^X' 

mm^tix:h^. mm^^T- - Wfig^is 208,2 

1 0 {c J;c>-C§il^M^S{cg^^^nfc^glv^-^ & L 
UT7 Itgg^U ISLUT7 lldctf), y-r-OPt.^ 

a, mm&m^m^^^^2 1 8 it. mmm^^m2 1 
6 x-mm^mmtintc 7 r -r >x ^ >igjK7^-^ 

y^) > h^-y h' 1 2 oxmm^u^ffot^ibmi 
^m^i^mmL. m^m^^yv > ^ 1 2 o^vm 

[0 0 6 4] ^\zm4(Dyv-^^-h^0mu mm 
mm4 2xmn^ti?>mMiz-o\.^xmmT^o y.7--^yzr 

2 5 0T-H:> ■zrvT.^^y^z %-b>tt>y\yy.^'?ym^ 

J®^l3a;X7^>y7*2 8 O'N^ff y7-(>X^^>§i 
[0 0 6 5] ia2t:^.bfe«lfigA^^*BJt,iP-Q:J:aJc. 

y^ jvAm^mm^mi Gxa^y ^ juAmm^^ML. 
yuy.^'vy^s 6, y7-f>y.^^'>^3 8(Dmx\ 
my.^^>s&3 6. 3 siziiux^'^y^ )i'Am^(Dm 
^m*)^f7^iii^iz., yuy,^^i'y^3 Glzisif^y^ 
)VAm^(Dm^m*) y-r-f yy,^^ ysn 3 8 izisit 
^y -I )VJ^m^(Dm^^*) i:it^mi^Xf7t>n^o z.(D 
^7^>>:/2 8 0CD^i3J^*>S^^nfe«^{3a;>^7^ 
';;7'2 5 O'NMti, •yvy.^*7ym^'r-^yuity7^ 

0. 2 8 OSri^^J^g-To 

[0 0 6 6] yu^dr-V>gB3 6 ;i'Alii^(D^^*t 

SI f) Asff t)fiT 7* u ;^ ^ I' > iii^T^— ^J' AS A;^; ^ n 5 
i:, X7'>v7'2 5 0©*iJ^*s#^$tlT;^7^-i'>'2 5 2 

^•c•B3^i^©7 ofc-atais-rso »:(D;^7^'i'7'2 5 4 

[0 0 6 7] ^*5>^u;^^-\'>igiK7^-^{i, mTL^y 

G. B) m(Dmmm(Dot><om&B(D^m (mz.i£G 

-iJ'ttHuiam^fe^^trfeMT^-^' (R-G, B-G) 
^^iii^Stc «S[-r s c c i o T» s d i: § 5 , 

^m(Dm&m<DW■^m^ff (w= (r+g+b) /s) i: 
^^fttWfc&fefccDil (R-Ws B-w) 
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^cD§fiK^feS®©Sfa®«'J^fBk (k = min (R. 
G, B))iiLXi)^<. dCD®^, r^^^^i'yfeT^- 
^hb-Ctt«'jNittki;#fei:©a (R-k, B-k) ^ 

[0 0 6 8] Sferuj^^^yjSAT^-^ilbTx if« 

^ym&'r—^ifimmm^^ (y=o.3o • R+0.59 • g 

+0.11 -B) ffe535:e>x >^^;^=^i'>fe7^-^ttfe^ 

10 ft^ (R-Y. B-Y) ^^mm. QT-^-a-So 7 

■WfeT^-^'tbTttC I E1976L* a* b* fe^P^C 
*(t5a* , b* CI E1976L* u* v* fe^Ktr 

v^T*) J;^^o :i(Dy.^^yy2 5 4 tt^^feft^^gS^© 
2 0 2{3^^^SbT*3t)> »*«6t::iB«©Fiilffltf«:S 

[0 0 6 9] ±l3®J:5t/©^^m-r«JK7^-^'h> 

ht^iL. TIBCDR^. GjfeK. BS^CD-ife^l^^ 
xm.-t:LiiifiX%^o 
[0 0 7 0] 

[if 1 J 



30 



[0 0 7 1] <»iEjijK5^-;5'D v' mm 

R' , G' . B' 'NCD^glJi, ±aa^g|^{3S-:3<jt^ 

[0 0 7 2] ;^7^>i'y2 5 6ttt> 7*UX:^-^>ili^7^. 

FO^&«^1--5o «:*5±Siii^ePjaKi: bTtt, R> 
40 G. BOS-J5g:9-feCDat.CD{5miPlfe^ Xtt&fig^fe® 

bfcfii[SfflV^SC:^:AST•#5o CCD;^7">y7'2 5 ettx 
^ggPSie^^^lS 2 0 4 (*^B^©±ggP|!gISIll»tt5 
{C^f/iSbTV^-So 

[0 0 7 3] ±mmmjs!>^(Dm^\t. mx.\tKti^n 
tcyi'y,^^>m^7'—'$^iz&':5i,^X7''^y.yu^ 7 2 
;i/Aiii^^*^b (:^s^B^t^gibTa?vf 
5c:i^3!)5JfS bi->) , h^y^izjiijy^jvAm^ 

50 -f^UAiil^ffCDiMil^gPCDififBSrl^^bs 



D V ■ 




ta 1 1 


m B I 


m 9 1 




R 


C a 




in 1 7 


mas 


in »x 




G 


C b 




m 1 3 


m « J 


m » » 




B 
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[0 0 7 4] ^^m^^m^lt, ±IB®J:o(c:2|- 

SltM^ 52-156624^4;jffi. #SBS 52-15662S-^4iS. 
^tM^53-12330^t25:«. I^MS 53-I45620^i5:ii. I^PB 
„0g„53=145621gi5tSlsJIS^E~53=145622;g-.5f^^Xja«. 

[0 0 7 5] Sfc. «imMA*s4*M¥4-346333^& 

i^m^i-mzzm&m. #M¥5-i6512o^&«^t- 

[0 0 7 61 ifc. *giaiglAASKt:#il¥8-122944 
^> ^P§¥8-184925^T-il^bTV^5«to{3. 
^{ra-o-l^Ts lll^tf{3#ffi-rSA*^©^ge{C!|tWOJf^ 

ggf^b. tfeHibfeff^tt/i^-XDA^^. (ql^s t^mb 

tanm^-^i' - y ifimi-xm(Dm^3^ t xm(Dm t ©tit 

fl5«/-?<5'->*8SmU 5fe{;^^bfc^^©> A^©^ 
[0 0 7 7]M{3> 7>f;i/Ail^4'©#mtffiai-5i: 

<&*ij»fbs «s^m:t^i.© 
(D^ifi. feffi^±-eB^e.*t^M(3S-r5it^©fe (fi?y 

xJf^-^jS©W. S^^7tc©j^«?) ©$5HF«3t:^*n-C 

v^sd^SA^fij^u Buia#^®e«Bfflf*3iiJ|3j»fbfeii* 

©i'^;^^ (P) *s#^b•rv^S^JS^#S®i^i:«»f 
brCR^SU ^of^^^^^tfMfB^ (iSiil^ge) t 

^5i#^jas©«gHrt{c-&*nsA>§ip**j^bT«« 
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b■r^.«tv^o 

[0 0 7 8] ^t. *giaiIISA*^M¥8-122944^. n 
^¥6-266598-^T-S* bt V> S J; -5 fC. HulBi: Plfllfc: b 

Tii^^sm©^^^-^i!lbt^{I^ 

rt©S«=i>h5;^h. IS^rt©?gje©^^b^^^->© 
M^*^S*»*J^bWSa5i:#iJtBfbfclS^4l^*b> 

10 (isii^gc) i^bxaffl-rsio 

.t,bXj&-<tAA»^ ^ 

[0 0 7 9] ±l3©J;5{::7^;uAili#t|i{c:#ffi 
rsisia^a5©{iia&?^^-rs^t*t<s 

A 1 2©fiSMS<P?>»Sai'^>y K4 6{3j;o-r^5!*l5l^fc 
■t> ;i/A®^4'©±Silii&a5iSSf^m^i-5^i:*) 

m&mmiZ^^ (fib^'f ;UAilj^As^:«lB^®»^) 

<*:i!?iK^©tl^lfe|if*)#ii: bTiSH^asiiasJf^r 

[0 0 8 0] MC. ;i'Aili^4'{;x MMJ^^©J:o 
^ iPfciSH^gp fiJKf T- # S bT V ^ 

ffP^iSffiH^as^fi^-r^tlii^^tc^b. 
30 iB^gPiaKi:bT^^«i{;^a*^*?)e>nfe^ijK<iS§ffi 
V'>fc»)^ 7^';i/Ail^ff'©^«)^4&e)nfc^J^®igfl?ffi 

[0 0 8 1] ±si(DXoiZ\^Xy'{ Jl^AM^'PCO^mm 

h A ^f^fig bs >y >^ 2 6 0 X'it^mm^^^ 
^iWtJSgbfejgSt::^ h^5'^A{r»-:5^^T, 7-<;i/Ali 

40 ^®^t!)lis fiaix.KJilT®J:o{::ff3z:i:*T-#5o 
[0 0 8 2] Sf^ iSiffl^gBigjKSlFf^fiebfciaSb 
;^ h^^5At:S-c5v%T> y ■<}vi^m^^^WM^W$.h 
#»il^M^{C:&ltSfe»©b^tr^fB^IS^-r^. 
«7-<;i/Aiii^AS05 (A) {r5^>1-J;^«£il^T-a&?). 
c: © 7 ;u A e. f-^^ b t >^ h ^ A AS, «»J i: b 
TH5 (B) t^t-ia{rlt®!e<JA^'5:2o©aj&#-r 
Sff^tt (mtt) T-fecfcS^, 2o©|U©o*.±Sffii 

^gpjga^^$'Ecv>ffl3©iu (05 (B) (cjsv^-rjisfiaf 

{BKcffiMbTV^Siij) li, ^Sili^a5i:ilfja©S^S» 
50 SBifi&g|5{3ie^-rSlUT-S-5i:*iMT-^5. c:®J:a'5: 



(11) 
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gs^tcffl^-rsigjefi&is^-rs ms (b) mm o 

[0 0 8 3] »LtZ. ±iB©J:a{3bT?*^Ltb&V^fli 
tot- -5. 

[0 0 8 4] iJctc. p'-f^uAia^ro^Siii^^^fflc® 
s. 

[0 0 8 5] ±sB«iSfc:J:t)> ««lx«ia5 (A) tc^f- 
^-f ;i/Aiii^(±, 05 (C) t^-r>'N>:'^>^5^T'^-r± 
Siii^^^i:. 05 (E) {ry\>y^><7-r'^-r«Sia^ 
t :9-Sy ^ n 5 ^: i: )& -5 o 

[0 0 8 6] ^:}bN 7-<;i'AiIi^0^fiJH:±|B®J;d{3 
7 ^ ;i/ A B^cDitft b ;^ b ^ A > Tff a ^ i: 

iS^HtcMU ±Siii^a3igJKDFO&Sipi:bTi3^ 

t^^s^cDili^sa^^lS!^ b (05 (b) , 83@« 

iaSC^fbT/N-f v-f h{ffltI#ffibTV>5A^. i'^ h-- 
«!I{;#^bTV^5*^*^|9JWTb^ &iffi«^CDfe^ 7 

«fclfeS«»[bfcjg^. ^V'«{±7^;i/Aiii^^7^-f ;:^7■ 
^'f b;^-^ u -^J' J; t) jii; 7 ^Ji^ b 

ia^^iy;^i*^i®fflbT^ mmMnommMm^^mm 
mhnmm^w$.hvim\-r^i:o\z\^x^i.\<^. 

[0 0 8 7] hZ. 5T-*^ffJ^T- tt, ±g2CD J: o 1 7 

-f ;b A ±gH^^^ h =^mmm.mi$. 1 1 :0-f o b t 

^T^-^cfP^tfSbTv h u^;^t^{c^S'Jb-rfiE-5 
f5-gfco-fe;t/ (mfiL-t Mty u ^ym^y'-'S' (Dim 
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3tP?&a5S'J-r-5*:*5)©»J3-H^i9:^b, sSf^bfeis^iJ 
{3HBfS-r5„ 

[0 0 8 8] ;^5"^i'7'2 6 4T'tts 7 -f ;i/AiIi^$:iS 
iii#^^i:#Sil«^^hC^f"Jbfc^«{c»^^s :^ 

^B^©a5:9-iii^t»ii ( J; »3 P b < {±»*^ 6 {cia«®gp 
[0 0 8 9] y.y'^:^y2 6 6T-tt. ^SjB^^iSjSfiT^ 

-^im^^xnmm^mm(Dmm\:^:^hif^2^^<'^m 
^"^■r7'f;^A^B^A>e.o:^ =^mmm.w$.<DmLy^y^v^ 

^Ai:b-ria5 (F) \zmUX7j<-t^'?tt.\i:xV^'7J^ 
20 AHtfiK^n-So c®«Siii^^^©mKb;^ hy^AC 

■5{r bTff^3i:As-e^So 

[0 0 9 0] S-Ts ^4^)^^^'Jt?^::IB^)i^^^■rv^SgB® 
(IBgt«3^t*5VNTiii^i:b-rffa^ 

^ N -f ^ -r h gPIBS^aefB ^ D h . ^ H — gPtBSfcjS*fl 

¥i:bTiBSi*ri|Ef©B^Sa««^aS^bs IBitMi|s^®iii 
30 ^S]^^i®fflibTV>5JfiSI6Hh (0 5 (F) 0m) 

^mmr^o ^bT> =^mmm.mmmmy=—s'(D±xifi 
tiWiMn(Dm^nmM[*3 jr s s i 3 . wsm^^m 

b. g^Sbfci^iE^ft^Ca-cSV^Ts 

t;^ h^^A&^^-rs (05 (F) izt^=^mmumM, 
[0 0 9 1] m^^-^<D±x^m^un(Dm^wmM 

40 X'±wm^ssiifim.miti.x^smiznM^ti?>:it-bi^ 
©gi^t;^ h^j^^A^ia^b^ ^iiE-rsi!isi:% is^b 

T. iij^7^-^©^-c&iBSa*fJ|sMDiii^^S^F«9{3Ji2«) 
50 R5±-r-§5i:±t{c, ;;?7^'y>^2 6 8{r*-l>T, iSffl^ 
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(12) 



O^ii 1 0 - 1 9 1 0 5 5 
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[0 0 9 2] ^JfcLTx 05 (F) OiofwWSEi^^ 

ftS t) ^ nfc i ^ ^ C e. n 5 tt± 5 i: 5 i: *B5±r 
[0 0 9 3] ^tz. ;^ hDTjf^fflV'.TJt^^nfciii^^ 



22 



10 



[0 0 9 6] ±|BT-{tfig^nfc#mBi^M^liJSv=^-^ 



nsia^;, ±SIl^lii^^i3ftlcbT3gtIE55tB^tx h 
[0 0 9 4] {Ib^ 05 (F) *^e.*,B^e,*>^J:^{r. 
S?). ^i^-r-a^flSBS®?gJSt^ bi^7AH;iije7^- 30 
o©ajKt:;^ Ni^7A(D^«jSfl[t;^ hy7At:tev^ 
S;^i:bT) l^iEbfcmSf^ifiEt^ b^^^AiP^f#e>n 

stgKt;^ hy^AAsa^cDasb;^ ^^'^A^;^£5. 

[0 0 9 5] )/fl.(ri7.=rv'f2 6 8T-a:> 7.'Tyy2 6 6 

■eis«bfe#Siii^«^os^.t^ h^^Atra^t. 
— ^J'CDtx hi/'^A^giJOt:^ b^^Atc^IE-rSfe*!) 

^^iH pl86 ttjS:mfiS»i£^ttl981^flJ) < 
^iaLSUPWt, mSft;^ hyvASr^«ll8ai:bTff 

S. 50 



[0 0 9 7] *^ffJ^T'a:> ^ISO^-f ;UAlj 

^fiS7 0(rii«6f3tS^nTV^5o »:<D::^7'«J'7'2 7 OT' 
lis IBtS^IS? 0{c33ft^nTV^5#Sc®7-Y;i/Aili» 

[0 0 9 8] :^mMmmx-i±. Bmmn(Dmmnmmi:i 
fi^®7-f;i/Aiii^oru;^^-v>«S5=-^ 

^ b. m^<Dy-i ;i/ AiB^oigcDPiii^J^lfeff ^ftfife b 
TViSo «ii|Ii:bT, y-(;^/l^mW.ifim5 (A) t^s-Ti 
^«;iii^-r-S?), :i(Dy^JVAm^ifim5 (c) tc^i^-r 
>'N^v5=->^?'T-^-r±SiiI^'^^i:s 0 5 (E) tv'N-y^ 

*»e>^aKb;^ hi^7A<&Mbfci:-rsfc. yuy.^^ 

yi&my'-^<^±y^-'$'iy^a:m5 (B) {3^N-rt;^h 
^7AASfte>n.5®^^#x.So 

[0 0 9 9] yiyy.^^y^y^-'i'(D±^--i^i)^'bi^ 

figbfet;^ bi^^AtMb. ^SB^SPiiJSffiDFO^ 
«ip b-CiB^«3|4®ilii«S3^&^ b fc i: ^ S i:. 
0 6 (A) tCt)7pr<t^lCs |B^M3l4®ffli^S3^^£3g 

-C-B:^ ±Siii^M^{rMbT<g©|igPSg5*f4^SrlS;^-r 
5fe«)©aip?aKi:bTs ru:x^^>H^7^-^®± 

y:~^t^fi,m:k&mm&TfNx&zfm'i^&^^&^ n i 

*iS^b. 0 6 (B) IZTjki'^'^iZ. g;*;SiPitjeDN 

X. g/^S3P^asDNIsu'iSiii^^EP^ijefiDFo^c 

S-:3v^T. «:*:»^P^iiS^DNXAs>'^^^>l' hgBSB©?ae 

^iz^-r^fs.(Dmm$m^{'^t\.x. me (b) tc^si 

[0 1 0 0] ##S-r-{c, ^;^S^P^ajKDNX^il;fS/J^ 




(13) 
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*J;t)^*P®IS;^;^^) Ltzmm^^^i^^^e (B) 
izmUB-^^^L. g/J^a^P^iJKDN ijRtJf^Sil^gBM 
jSffiD F 0*sm^iSSt^lft^ns J; -5 {ciS:^ UfcPSii 
^^^i**0 6 (B) f^JKiUCT-^^xl-o JK^BOPgpiE 

i^iiT-tts ^siii^asiiftfttD F o ism^iSieD p r 
<tt)*)iSiiaeojSjK<aDpR' t^gi^ns tB®iffl^± 

D N XSl/f±Slii^SBiaS D F O ASflff^feKt ^gl^tl 

T-tts ±SBi^gSj§aDFOisaiE^:iSSDpR{;^«l 
^nscDTN l3®iii^T-±Slii^g|53!)SiiIE^5ijKT-ff 

(0 10 1] ^^t'^^'Z/E 7 Oftt. #SlCD7-<;UAia^ 

Jp?aSDNI. ±Si®0g|5?gJgffiDFO®#^O¥^ffi 
;&Slfl[U «;*;aipiaKDNX®3pj^fitAsyN'f ^-f hSC 
IBg^iSfipD htc^t^^n, ft/J^a¥iSSD N I 

sj[fttD F oo^isfflAsm^iasD p Rti^i^i^ns j; 
[0102] 3£i\ 7 ^ )vh.m^(Dm.(Dmm^^ 30 

n-ri>mm^m^\'^^y ^ ;i/Aii«t@^e<]t;^i6T*j 

[010 3] c©J:o{3. *fll®fJ«T-(±#S[®7-f ;i/ 

h.mmzm.r>x^^i^mhfz'^m.(DiR(Dmm^mk{'^(o 40 

[0 1 0 4] Sfc, 06 (B) tS^I-HiSACDPgW^gi 
it^0:7'f;i/Aili«CDVN'f5"<' mT-iii^*S'J>^ <^ ^ 50 
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©^mili»ge4^iaSiiB^±T-©lHt>5:5o b*b, 

[0 10 5]:ft*s ;^7^>y7'2 6 6, 2 6 8{iPgp^|g 
7"- 2 1 0 {cMiS L/T43 ?) , y.=rvy2 1 
0O:Pgil^g|5^-y;M^lSi^S2 0 8t?^]5&UTl^S, 

±iaT-^•^J5E^^^fc#^li^MJ^^®PiWig^^lfe^^^fflv^ 
[0 10 6] »:®;<5=-^y7*2 7 2T-H;> ±iaT-?^bfc 

^mm.mmm(D!^mm^i'^^^ y^jv^mU(D-3-rm 

MM-So ±KEb*:>^7">J'>^2 5 2~2 7 2<DMS 

t>n^(Dx. yy^yy.^^ym^y'-^^MmtLx 
mmt:^om'^tit^i.x. i.*)Mmsx'!SiM^^T^ 

[0 10 7]—:;?. ^r-Y >;^^-^>^3 8T-7^;uA 
^7^-<5'&m^)Ji^T•iatt*©7 oc-Hiafftu 

;Ji7^^y7'2 8 4T-ttx 5fetifiB^bfc;^7^'V7'2 5 4i:|el 
>iiS5^— ^J' i:7 r-f >y>^^ y^=f—9 \L\z^m't 
#i5^-^As*t-7-f;i/Aiii^{rMjiS-ri>^'j:3- Ksi;^ 

[0 10 8] y^T-^^J-yZ 8 6f(i3V#^4dr-i:bT 

Huia^ -< ;i/Aiii^{r*f^s-r-5^g'j3- K <7 -Y ;uAm^ 
■r=i— H) st^mbT^a^^s ccDis&jn-Hta-^v^ 
[oio9]3&*3\ 77-f >;^^-\'>aJ3 stt^-^^uA 

iij^^7'U;^^-^>gl5 3 6 J:t)t)#S(<Z)iIj^t3:J3-f!]bT 
bfciSII<& 7 r -f i: b-CtlJ:^; 

■rstDT-s ^-f >'i'Aiii^±fi*5»tS7'U';^^-\'>iii^5= 



(14) 
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[0 110] Z.mtc^T.J'vy^ 8 6T-(±s VT^yT. 

[0 111] ^Mia^M^tJS-rsiii^i;^SBi««i^ 
^M^© t^gp 43 V ^ T # lii^ffi^ t JS -r 5 IB ^ & ?gffi 

So 

[0 112] i>:©yCv^y7*2 8 8TB:s ?) Ji^:e 

y 7 yx^M' ym^y^—^ifi&iry ^ ji'Am^lcMJiti> 

;i/7 1 ni9:^-r'^^pgp^^7^-^) mtiy^juA 

^;eiSIa^^J^©Pill^i^7^-^' ^' 7- r5^- 
^;^7 1 iclS^-r 5o ;<7^>y7'2 9 OTJlx v-F^yT. 

^)3i^/e±g^Ii^«J^©l'WW^g||fef^{3^s DTPgw^Egi 
[0 113] ^fe, »:©;^7^>>7"2 9 2x\i.m^y^)\^ 

b fzmmmm^wM&^-^ ^> ^ 7 >y ^5^- 

;u7 i*^5>{±. ;^5^-y7'2 9 2 T-IX t) a^:'£®Silj^^ 



26 



^©Fi^^gyfefit^triSbTPg^^gl^n^tiii^v^-^ 

[0 114] ^©iat, 7.7-^y^2 8 8~2 9 4 {±pg 
W^g5?^e2 1 6 (*^B^©^gS^^) t:MlSbT*5 

6T-ii. ^mm.^M.m^mm^m^'fi-ofzy7^y:^^ 

'^ymM'f—^iz. y7^ >y^^vy^=r—^^^m.-t 
S (M<*fi5lc<±:^7^>v>^2 5 4, 2 8 4 ^:JS^©^!ta^£^T 

— 7^-..y-:/~2'9-6<*Si^fe«#3@»^gl^m-2~l--8.{^^^ 

[0 1 15] ±ia{3if), iii^7=^-^©^-rAS83gtf*4 

tf'©^iii^gp©aiftA5^fb^Sc:i:55:<. 
^«EStF«mBiil«:^*^'5?)giEtB3ST' 1 5 J: o (c^ 

'f;uAJi#figi:9-e (Rx G> B) «©^feJSJK!|ttt (g 

)teai:^eiijgfc©si^) ^s-rffii®*ssv^t¥ffttt 

■5©T-> ±i3©l3S^ffl^ii^7=-^^fliv^T^H^t^J(s^^© 
m^<Dum.^n-D i: bT t), =&fig^fes©^fe?i;g# 

<40iffla^©i^g^£S;{fr. «^^©Si¥i*^IE5gt:W 
3gb&iii^*f§i)Cii:{±-r-^'Sv^o ^.(Dtctb. ^oyy.'r 

«y7'2 9 8Wf^T-<±> ia®fflili«5='-^'{C*fb. 

[0 116] ^ti.t>%. ^im'mrQ:\m.'^^if-^\y'^ 
<Dt^(Dy ^ m^±.X ©#J5E^fe^©JSffifiS© 

«©^3tf 7 ^ ;i/A{c|Bg^nfe#i!(©7 -f ;uAili^A^6 
^©7 0{rfBit^n-C*Jt3s ;^7^>i'7'2 9 8T-li. 7^ 

1 2©— a©7-i-;i'A. xi±7-<;i/Attic:^jSf sPiS 
Mv>>^!|ftS^gBt!t¥©7 0A^e>«it)atr. *S^ff^® 
T-l±. mm^^'^yT.WlSi.hX^X. GSJS&»pi:bti: 
$©Rmgf©Fi^>'^5 >::^#ttStrG^S:aipi: bfc 
i:&©BjiS©pgi|v^^>X#tt*ffli>T*!Jx GigjK 
40 ^Sipi:bfei:^©R?S^©Pg^A7>;^i|ttt©— «fJ<£ 

[0 117] e>:©^5=-^j':?'3 0 0T'{±> ±lBT•^l5^i^ 

fflw^T^-^ e. &fig^e^©«;*:?asfBsva'j^jas 
^m&mm^mD x g i: b^ &j5g^e«i©S'j^iasfa© 

¥15fllSrGigjS©®mKffl!!aPfflDNGi:r-5o 
50 JSSJKfiilSipfttDXG, IgigKiHflftipffiD NGjtP?) RiS 
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[0 1 1 8] ;^7^>;'7'3 0 2T-{i. ±sB-e*«6feSaK 
SiaStaSD hi. D s i ^ISljitf . bTs ^MMB 

[0 1 19] }k<D7.y'>yy3 0 6 T'ji^JEg UfciB^«^ 
^T-'J > h-^>> K 1 2 0{ctti:*jbT;^7^5'7"2 5 OtM 

'N.y H 1 20{::J:?). y ^ j^y^^m^ifiyr^i^m^tLxm 
mt^izBU^ti?>o ^noi-Qt. ;^7^^y7'2 9 8~3 

0 6<Di!iaB:. imuu^<Dmm.<Dm^^nmiznor 
> h'^-y 1 2 0 fcitfc. *^B^oia@^e{c^iS u 

TV^So 

[0 12 0] ±8a5!lS*5;ai!3ig^nsc:i:{;:J; t). 
7-f;i'A 1 2 ttagi^tifciffl^A»e)s ^-f^UABi^tfo 
±Sili»g|J*siSIElcwa^nfcBaitIii^*=&«ff S ^ 
ifiX-^^o 

[0121] cm 2 mmmm:i *^h^o^ 2 njsffj 
^{ro^^TS^B^■rso ^^mzmmmmnmimm 
mmtm-(Dmmx'$>?>(DX\ &m^izm-<Dw^^{t 

i^T®9«)iiJiB^-rso 

[0 1 2 2] *^2|ISEfl5®T-{±. yiy7.^^>^3 6 

^ >gp 3 8 tijit s 7 -f ;i/Aiii^© 7 7 -< ^ > 

fc> ifim^]lZttiyt>tl-r. T'Uy^^^VgBS 6T- 1*® 

;^:tf7-f ;i/A 1 2k:faiifc^nTv>s±T07'f ;i'AiH^ 
>33 8x<Dy^juM.m^(Dy7^ >y,^^'>ii^mt^^ 

tl?>o 

CO 1 2 3] yu:^^M'y^3 6i}'6yu:x^^ym^ 

7=-9i^Xti^ti^lL (:^7^>y7'2 5 0CD5|3J^;6SW 

^) X mmmmhnm^y^'r^i>y2 5 2~2 e 4® 
nm-r s i: , t ^ty u ^ t . 



28 



Saf^**7'f;UA 1 2®a^*»e)SBaSl'^'y H 4 6 

m-^'txtm^^i oi?{cia«f So 

[0 1 2 4] ;^7^>y7'3 2 2T*a:s 1 *0;^:*f7 w 
1 2(cla®^i^•rv^s±T®7-<;^Aiij^ (JMT. 

7'2 5 0{CM!5, 09®7D— ^i'— h®;?5'^/7"2 5 
10 0~3 2 2 5i^»JiS-ro ;^7^>y7'3 2 20*iM*s#^^ 
fiSi:;^7=->i'7'3 2 4'\^ff U =&n^«tiafSbfefiS 

msia^ts^x ^^^(D^miMm.mnoy^T'-^ . # 

=»^^®±Sil^^^/#mH^^^SSS'J3- K^®« 
^^SritfitbT. ^nvctfCiB^rt^ASMfelbTl^Si: 
ii^ ^ n S -a® 7 ;i/ A b T V > S A»S TiP^iJ 

^fSo 

[0 12 5] iii^rt^3f)S«<6ibTi^siijt^^ns-a 

®7'f;i/ABi^i:b-rH:. 0!lx.K?l^ia^f»^3!)*«t- 

S]K^ii{**sj£<eibTt>s7'f ^uABi^. jKmeta@ttffi 
20 i:^mrrm^nui^m-xifi':>m^nni^T&.^^y-()\^^m 

Ammmifim\f^n?>o ^r:i^m2mmmxit. y.^- 

^yy3 2 4T— ao7-f;i/Aiii^i:i|HIBf bfe7-f ;i/Aiij 

®p§s^ife*f4^^f^fie-rs®T% 

iKbTV^Sil^^^fttBt-Sfctot::. «»ia^M^®iffl^ 

iSi£<eib-rv^S7i';i'Aiii^$:-i^®7'f ;i' 
30 AmwLtmm-r?>^^iz\^x^i.^^o 

[0 12 6] ±tin^ifim^^titim-^ m^fHmtm 

ftl bT s tis — Jio 7 ;u Aiii^>&s»> ^ *ij 

^^nfcS^) {c:{±;^7">:'7'3 3 2^^fi^t-SAs, 

:6sw^^nfeJ©-&};a:;^7^-i':7-3 2 e^ffb. -a© 
7 'f ;i/ AK^i: Jiaj»f bfcS-^ ^ ;i/ Aiii^®«Siil^tg^ 
lSJK7^-^<£&^BX?)atro i)il®;^7^'y7'3 2 8T-tt. 

7 >f ;u ASi^{c^±ii®^«Bi^^^®|fgli^l^llfef'fS:f^ 
J^E'^'So 

40 [0 12 7] m^t£. &7^;i'Aii(^«{C#RH^ia^ 
iSjK7^-^*»6«::*;»*ii*DNX$:Sf^bs ^y-iJi' 
Aiii^§o«:^SJpiS«DNX®¥^ftt^*4«). ^-f^i/ 
Aiffl^®M^'5'f h{R!lt#?E-rs*Siii^f»&®iEicW 
m-t^tziblz. 010 (B) ®JKiSB' XttJKSaC iz 

fgfllD hti^t^^ns J;5K:#«il0M^®Pil^^J^I^ 

f^^s^-rs. ^bTS^bfcPi^^g&ifef^^s. Huia- 
a® 7 ^ >>i/Aiii^{cita®»»®^^^®pgp^i^('f 

iibTaBltrs, ±gai2Latt. ifJRJS 3 tiaUB® fS^^ 

50 icmm<Dh^mi&(Dmm^<Dmm^mmj u^^cDmm^ 



^^^^ 
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30 



[0 12 8] ±la-c-^i^ m^^^ miz^mmmm^(D 

{3^Sli0^^jaKv=-^®Pi^^Sl'&fi'3 3 1 AS 
-e&SI^P^gl*f4^'&f§SCi:*ST-^5o ^ib\ aiO 

(A) iz(t=^mm^mmmm7'-'!'iy''o>^ist)itmt\i:^ 

Y^^I^^^^^X'fZnk-to 10 

_[»oa-.2-9j~i»:o>c,^>v',X3„3„OJ?.a>„fte{wiii^aMi^ 

-5 o *iJ^*s-^^ ^ >v 7- 3 2 6 ») , 

^7^-y7'3 2 6~3 3 O^i^fJig-To ;^7^>J':?'3 3 0© 
*iJ^AS^^^}X^t;;^7^>y7'3 3 2'\^ff U Iffl^f*!^ 
A^i^^ei b T l-' 5 fill® -f ;l' A ffi b T I ^ 5& I ^ 7 

juAM^ (— it<D:7>f ;i/Aiii^tl^©7-r;i'Aii]#) 

5=-^— bO>^7^>v7'2 6 6, 2 6 8 

J)?©;^7^-y7'3 3 4T'i±s E4©7D— 5^^— h©::^7=- 20 
•y:/2 7 Oi:|ilfllt:bT^ ^nvcii 

[0 1 3 03 ±MbfeJ:d{3bT^3VO 
©^^fiKi^)S^T■rsi:^ ^^3 3 er-^r-f 

^^ysas 8t:^bT7-f ;i'Aiii^®7 7"r >;^^^> 
®re$&*Ji^b> ;^7^>y7'3 3 8t-7r-f :/:^^-v>gi5 

:/3 4 o^^ff u yT-{yp^^'^>®^'T—ifiz 
MT^fsim imi<D7,t]—^^—Y(ox^^^y2 8 2-^ 30 
3 0 ecjaa) Sfr^o 

[0 1 3 1 ] ^7=- >y 7*3 4 2T-H:^=iv©7T-1' >;<^ 

^>ia^7=-^j'^mabfe*^S3!)»*j^-rso ifj^Asg^ 

^nfc»^t:ttX7^>v:7'3 3 StMt). ;:^7^>y7'3 3 8 
~3 4 2S:S»3^-ro ;^7^';'7*3 4 2©W^tfW^^n* 

da =IA- <Dnxa-Dnia) 

DNXa=Dnxa 



l*©*;y7-f;UA 1 2^rIBii^$^^TV^5±T© 
:7^;i/Aiii^t*r-r5ffliStr*ITb> ;^7^>v7*2 5 0C 

[0 1 3 23 ±f3T-tt^Siii^^M{^M-rSFiW 
^^{'^^m^y'-^ (7'^;^=3r-V>SJK7"-^5') 
i)»^*«i)-rv>fcAs^ c:n{-fK^^ti?.*>©T-<±'&:<v 7" 
u >^ ^ -\' >ejSv^-^5' e. iSil^^^©ra^^*^*^* 
©f^^t:,#^§5r^^?> i:JtS^tvSiii^©7^-^ 
* bTiSiii^M«c©|ii^^S^f***«>5 ct a bt 

a©ligii^jfe^{^&^fe5 J: {3 bt 4) " 



[0 1 3 33 ±|3-ea:±SB^«a5©m^^lil* 

^46Sfi^siii8bfc3bs. cni;fs^^ns*)©-t'a:* 

O 7 ^ ;UAlli#©7=-^iPe)*46fc±Sn»^^©Pi^ 

#t!t©7 -f ;uAiiI^©7^-^' *^ e,*i*feiSB»«^© 
|iglB^^^f4^i:s ©fi^^*M^¥J^^cffiS^S^!g^^^^ 
^1^S:®fflbTt)<t^^o c:©ai^ft#¥^t:ffl^-r5iig^ 
^Sl^mi, fi?!lx«KJlT©J:^i^bT*i6i)^il*5T'^ 

s. 

[0 1 3 43 mmm^^fro y ji'2^m^<Dy'- 

;*:*ipigAD nx aSy^ft'J^a^P^JSD n i a $5t^*65 
fcJtt::^ [f^^^g|*fTa7-f;i/AiB^i:S?i;S#^©:7 
-fyuAii^CT^-^A^^jv ^t;c©7-Y;i'Aij^©¥:^a<3 

(01 1 (A) mm) c ^>:K:^ ^|gt©:7-f;i'AB^©¥ 

i^ias J® ^ «f ft ^'ca^^jSiS t: m'i^&mm& ^ ©s ^ a 
suT© (1) ^icserj-c^sc-rso 

[0 13 53 
[SSJ23 



I 



DNIa=Dnia-k 



d a 
d a 



( I ) 



[ 0 1 3 6 3 ( 1 ) Ait. mm^^^no y ■< ;i/a 
iii^©7^-^3!)»e>*i*fea;*cSiPiiiSD nx a i:«'hS 
ipjfeKDni a©®JS[^i:^ mU^^^'u o y -O^ l^m 

a-:5v%Tft:^aipmKDNXa&yfg'hMmfeKDN I 
a^*toSS»L^T-fe5, (1) ^{3:fe{t5^i!{ktt> 

S'j^sipjaK©aKS(^*f"r sm^^^sttffi^ b^ o < 

k©ISH©ffl*s^S^nSc (1) Pi 50 



jgSD nx a i:ft/^»iPitJaD n i a©®KS(r>t^-r^ 

m^it f"i J T'feSo 

[0 1 3 73 ^a^N ±i3C'f^^T. mm^^^'ii^y^ 

;i'Aiii^©7=-^*»e>*»fcft:*:a^ii*D nx a J:. 
^St© 7 ;i/APIgSi©5^-^ e>*4!)fcS:^«*PiiJS 
©a5^{'t§¥l^ffi<&S::*ca*iiiKDNXai:b, Pi 

iea^Dniat. #g!t©7 -f ;i'Aiffl^©7^-^*^e)*» 
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NI at UT*)J:i>. 

[0 13 8] ^UT> ±m(D^^lZLX^tt)fzm:^&m 
H^W-i^mBN I alzm-^^^X. mtLXmi 1 (B) 
g^jg^fiSD h tC^j^^n, S/J>«ip^«D N I iSi^ ^ F 

[0 13 9] mmmm^n^y^)\yi^m^(D7'-^ti^^ 
^■rs:ii:{cj;f)> y'iji^Amm.mmm<Dm»^t'^. 

3&Pg«^«l*{**ff 5 i t AST- 1 -So 

[0 14 0] m2mmmx'm.mi.tcJ:oiz. m 

y^)UAm^<D±^m^mnmmy=—S'iy'^. K-a® 

[0 14 1] sfc. ±mx'ttnmmmmw,(Dmmmm^ 
vir^'^mmmmm^y'—H'if^mtbxi.^rct^. cntc 

[0 14 2] Sfc. ±B3T-ttH^7^-^®iaK«BfflASBB 

i;*sT-^So m^t£. m^m(D^mTxmm^tirzy -< 

(CO v^ T (±ig«|igBASi£As S J: o t Pg^^^^ff ^ > 
l3»iii«±T-iSiffl^gB®n>h7::^ hAsSi<^:t)s i 

[0 14 3] ^tzs nmm^mmiztft?>mm§im^i'^ 
m±(Dmm<Dmm.nmmiz^-^\,>xmmiSimh(DWMm 



(17) i^M^l 0- 1 9 1 0 5 5 
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So 

[0144] 012 ttt. nm^mtDmrnv-^ 

(D—m^7n-to 01 2^::ffi^illT-^■r^-^bA®J:^{c:^ H 

*b•rv^5^ii^i:b-C©tf««a:'>^d^<s #«mm«^J 
xHS^®io{c:^fbt;Sb<MgS®<£v^ (iB^tb 

[0 14 5] :i<Dtzisb. mimmm(Diio\zum\iy^ 

X. « jaKIEH h 1 5>f]55-r 5 gS^fflJEi^* < *c S J: 

mmmm^m^i.xf^m^m^i^^m^t^m'^izii. 

[0 14 6] lai 2{c:||«|T'^-r^fbB-^^'fbD 
30 ^bf JittHl 2}c||i^T-^-r^fbc©j:-5{;x 

mmi^ifi^Lx\^^?>m^thX(Dmmmifi^<. mmm 
mttMmm<DM^^ (iu^hbTSJS-rsffifitoiijvN) 
^<t.izMm-r h m.i$,x ^ s i: fltw t- § s o 

[0 14 7] iKDtzlsb, g^tX he^^ASrS^bTPg 

]SS-rsgP^t*f-rSffii^^ASfl&®gP:0-{:iM-rSffi«^i^ 
<M55:e)'5^^r^J:o{cg^tx h^^A^^^U » 
^jgS<£^bT|5i^^^lfeff*i9;^-r5®^{3tt> fiaj 

«^iiilM^rt•t•A^■:?l3^^^5(s^o^iIM^^?:^F«3t*t^5■rs 

cttJs iaffilBHh{3ffi^-rsiiji^a5A^ 83®ili^±T-|5g 
liASi:^::fc?5:<B;g^nSs ^i±nM(Dmmt^M < ^ 

[0 14 8] mz. ±|3T'li7^;i'Aiii^*^{c±Sil 

mmmmmiznLx^^mmm^{'^^m^-r?>x'Diz 

50 bfcfi«J^SiB^bfcAs. cn(CES«^n-5t0T-O:^c<. 



(18) 
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-^^©'J^tS: < t 1<10®«3E)S7-<;1/Aiii^f*:®®«} 
[0 14 9] Sfc, ±IBT'{i^*Jl6 0«B^(D|^JfJ^ 

ii^fiK bTiB^fflii^T^-^s' 5 ct o {3 i^tzmm^m 

^ili:<&iS£-&U l(iI®|tt«^g|tJ;?)H^7^-^A^e. 

[0 15 0] St. ±I3T-tt2-ocD;:^it--\'>a5 
:i|r-\'>SP3 ejRyf^r-r >;^:^-\'>a5 3 8) S:^{tTV'« 

mm\^^\-^^y7^ >^=^^>gB{cffl^-r5#-o;i* 

SiB^ b fc ri/ ;^ :^ ^ >ll^5=- 1$' i: b T |5]«(3 ffl I ^ T *) 

[0 15 1] Mt, ±f3T-H;7>f;i/Ail«^£giI^^ 

iS:«-rsid(3bfc:®^&SiB^bfcAs, :zw;i/Aii^* 
3{iW±oSlfe©ili^^^{c^i!lb, 
P^gl3fe^^t^^&iS^T5J:ot:bT*)J;v^„ St. 

[0 15 2] ^fc. ±iBT-a:Jliil^i: b-r^**7'f;i/A 
1 2 n3^^nTV>.5 7'f ;UASi^$«?iJHSiB^bfcA5s 

;i/A^a)fteo^R7 -f ;uA t:i3®^^^Tv^ ^y ^ ;i/AiB 



34 



30 



HiH^i: bTSfflfS^iifeqltgT-feSo ^fztm.m^ 

idm. 0 H p - h ^oia^*f iiffl RitgT- s o 

[0 1 5 3] HtC. 2^^H^(±R, G. BOSeti?)® 
^Srl3^-r-5feS31S{'Sffl-r SCI tPSS^IxS fe® 
T-<±'&<s «?'J;?.«R. G. B. K (M) CD4fet:J;t)iffl 

[0 15 4] ^fe. ±l3T'H:;S[B^®ig^?£«-rtlSM 

jibT^a^fitt (jfe ^i^) S:gijt3§ftB^bfctf> cntctB 

[0 15 5] Sfc. ±l3T-B:lPlii^©#li^©Sfig^fe 
?SJKfit£ ^t-ia^f^- ^' AS A:^ ^ ti 5 ff^^ ^iiBg b 

(SSl^feS^^tS*© 2 0 2) *«B&-e § So 

[0 15 6] Mtc. ±iaTM±LUT7 \ i,zWi&ir i>mm 

b, Kti^ntcmmt^^wmmA\^m-t^mmts^=nm 
u T ^mmmz-mm d m^rmm^^^ffo i ^ b 
[0 15 7] sfc. ±far'{±RFfM©Pi^^jeiifef'^c^]5t; 

[0 15 8] 

[^B^©^S] lit±ijiB^ bfe J: -5 Kit 1 13«©^BJ 
ii&-rsSi5^H0ei?K:J^bTa:^ga©/liii^©ISn^ti 



50 



(19) 



20 
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[0 15 9] m^m2mt(Dmmit. ^s^^m^mmm 

[0 16 0] iS*ja3l3«o^Bm, lliii^^'O^Siij 

[0 16 1] lf*«4fB«©*B^{i, ^iltClBia^Oll 
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CLAIMS 



[Claim(s)] 

[Claim 1] The partial image information corresponding to the field which calculates the gradation value of the 
main image section in said subject-copy image based on the subject-copy image information that a subject-copy 
image is expressed, and includes said subject-copy image information for the main image section in a subject- 
copy image based on the gradation value of said main image section, It divides into the partial image 
information corresponding to the field which does not contain said main image section. The conversion 
approach of drawing information of performing gray scale conversion to said subject-copy image information 
using the gray-scale-conversion conditions created to the partial image information corresponding to the field 
which contains said main image section at least from the subject-copy image information on two or more 
subject-copy images. 

[Claim 2] The conversion approach of the drawing information according to claim 1 characterized by 
performing gray scale conversion independently for every partial image information to said subject-copy image 
information for said every partial image information, using separate gray-scale-conversion conditions 
respectively. 

[Claim 3] The partial image information corresponding to the field which calculates the gradation value of the 
main image section in said subject-copy image based on the subject-copy image information that a subject-copy 
image is expressed, and includes said subject-copy image information for the main image section in a subject- 
copy image based on the gradation value of said main image section. It divides into the partial image 
information corresponding to the field which does not contain said main image section. As opposed to at least 
one side of the partial image information corresponding to the field which does not contain the partial image 
information corresponding to the field containing said main image section, and said main image section The 
conversion approach of drawing information of performing gray scale conversion independently for every 
partial image information to said subject-copy image information using separate gray-scale-conversion 
conditions for said every partial image information, using the gray -scale-conversion conditions created from the 
subject-copy image information on two or more subject-copy images which have relation mutually. 
[Claim 4] The conversion approach of the drawing information of claim 1 characterized by to use the gray- 
scale-conversion conditions which created from the subject-copy image information on a subject-copy image 
that gray scale conversion is performed, as gray-scale-conversion conditions created from the subject-copy 
image information on two or more of said subject-copy images, the gray-scale-conversion conditions which 
created from the subject-copy image information on two or more different subject-copy images from the 
subject-copy image which performs said gray scale conversion, and the gray-scale-conversion conditions 
equivalent to the weighted mean of ** thru/or claim 3 given in any 1 term. 

[Claim 5] The gray-scale-conversion conditions which said gray-scale-conversion conditions are conversion 
conditions which change respectively the maximum criteria concentration and minimal-basis semi- 
concentration in a subject-copy image into predetermined record concentration, and are equivalent to said 
weighted mean The 1st maximum criteria concentration in gray-scale-conversion conditions and minimal -basis 
semi- concentration created from the subject-copy image information on a subject-copy image that gray scale 
conversion is performed. The 2nd maximum criteria concentration in gray-scale-conversion conditions and 
minimal-basis semi- concentration created from the subject-copy image information on two or more different 
subject-copy images from the subject-copy image which performs said gray scale conversion. The conversion 
approach of the drawing information according to claim 4 characterized by creating based on the weighted- 
mean value of the concentration difference of a ************** value or the maximum criteria concentration 
in said 1st gray-scale-conversion condition, and minimal -basis semi- concentration, the concentration difference 
of the maximum criteria concentration and minimal-basis semi- concentration in said 2nd gray-scale-conversion 
condition, and **. 

[Claim 6] The partial gradation value information corresponding to the field which searches for the color 
information shoving the color of the gradation value information and the subject-copy image showing the shade 
of a subject-copy image, and includes said gradation value information for the main image section in a subject- 
copy image from said subject-copy image information. It divides into the partial gradation value information 
corresponding to the field which does not contain said main image section. The conversion approach of the 
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drawing information of claim 1 characterized by compounding the gradation value information that gray scale 
conversion was performed, and said color information after performing gray scale conversion for every partial 
gradation value information to said gradation value information thru/or claim 5 given in any 1 term. 
[Claim 7] An input means to input the subject-copy image information that a subject-copy image is expressed, 
and a body gradation value calculation means to calculate the gradation value of the main image section in said 
subject-copy image. The partial image information corresponding to the field which includes subject-copy 
image information for the main image section in a subject-copy image based on the gradation value of the main 
image section, A division means to divide into the partial image information corresponding to the field which 
does not contain said main image section. The gray-scale-conversion conditions created to the partial image 
information corresponding to the field which contains said main image section at least from the subject-copy 
image information on two or more subject-copy images are used. And image recording equipment including a 
conversion means to perform gray scale conversion independently for every partial image information to 
subject-copy image information for said every partial image information, using separate gray-scale-conversion 
conditions respectively, and to obtain the image information for record, and a record means to record an image 
on a record medium based on said image information for record. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl,jpo.^ 3/23/04 



^^t BLAm (usPTO) 



Page 1 of 24 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the conversion approach of drawing information, and image 
recording equipment, and relates to the image recording equipment which can apply the conversion approach of 
drawing information of changing the gradation of the subject-copy image information that a subject-copy image 
is expressed especially, and the conversion approach of this drawing information. 
[0002] 

[Description of the Prior Art] In conventionally copying the subject-copy image currently recorded on the 
photographic film etc. to a record medium the gradation value (a concentration value ~) which becomes settled 
from each component color of each pixel of the subject-copy image obtained by the image pick-up etc. To the 
image data showing a brightness value, lightness, the rate of halftone dot area, etc., in order to record an image 
on a record medium, gray scale conversion is performed, and recording an image on a record medium per pixel 
using the data for record obtained by gray scale conversion is performed (the so-called digital copy method). 
[0003] Although the gray scale conversion to image data aims fundamental at assigning the gradation value 
which is each pixel of the subject-copy image which image data expresses in the range of the gradation value 
reproduced as an image on a record medium (an image rendering region being called hereafter) in this digital 
copy method The various gray-scale-conversion approaches are proposed from before so that it may explain 
below, since it is influenced greatly how the image quality of a record image changed the gradation value of 
image data. 

[0004] for example, as a technique of setting up automatically the highlights concentration and shadow 
concentration which are a reference value at the time of setting the conversion curve for performing gray scale 
conversion to JP,2-157758,A Calculate the average of the concentration value according to color component for 
every pixel of a subject-copy image, and it asks for the average concentration value frequency histogram which 
shows the relation between the average concentration value for every pixel, and the number of pixels. It asks for 
an accumulation average concentration value frequency histogram from an average concentration value 
frequency histogram, [ within the concentration section which finds out the average concentration value 
corresponding to the predetermined accumulation concentration incidence in an accumulation average 
concentration value frequency histogram, and is determined with the found-out average concentration value and 
the generating threshold-value-concentration value in an average concentration value frequency histogram ] The 
average concentration value within the section according to color component is calculated, and setting up a 
criteria concentration point (highlights concentration, shadow concentration) based on the average concentration 
within the section according to this color component is indicated. 

[0005] Moreover, publication number In the above-mentioned technique, the setting-out approach of a bright 
(for example, specular reflection) part or the criteria concentration point which mitigates the effect of a dark 
part locally and asked for the criteria concentration point is indicated locally in a subject-copy image by 5 No. - 
91323 official report. 

[0006] However, there is that the highlights image section with the very low (significance is dramatically low) 
need of reappearing on a record image, for example like the dark shadow in a bright sky or a background, and 
the shadow image section exist in a subject-copy image plentifully, on the other hand, the above, since the 
technique of a publication has also determined highlights concentration and shadow concentration as which 
official report, only using a gray level histogram For example, there are many things for which the main irnage 
section is not reproduced proper on a record image like the contrast of the main image section on a record image 
becoming low by setting up the concentration of the highlights image section with a very low significance, or 
the shadow image section as highlights concentration and shadow concentration. 

[0007] Moreover, computing the image central value (parameter for reproducing proper brightness, a color, a 
color-balance, etc. to the main image section in an image) used for JP,6-1781 13,A in order to correct the 
histogram which created the histogram of image data and was created in the direction (direction approaching 
normal distribution) which abolishes the bias of the frequency of this histogram and to acquire the rendering 
transfer characteristic of an image based on the corrected histogram is indicated. 
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[0008] However, since the relation between the configuration of a histogram of what can remove the effect by 
concentration Ferrier, and the concentration of the main image section is not fixed according to the above- 
mentioned technique, even if it makes the configuration of a histogram in agreement with normal distribution, 
the proper value which can make proper the brightness of the main image section on a record image, a color, a 
color-balance, etc, is not necessarily acquired as image central value. Therefore, there was a case where the 
main image section was not reproduced proper on a record image. 

[0009] Moreover, since a histogram is only corrected with the above-mentioned technique, without 
distinguishing the main image section and the background-image section In cases, like the gradation range of 
prices of an image rendering of a record medium is narrow, as compared with the gradation range of prices 
(difference of the maximum of the gradation value for every pixel, and the minimum value) of a subject-copy 
image which image data expresses By performing gray scale conversion based on the histogram which 
corrected so that the gradation range of prices of image data might be compressed, gray scale conversion of the 
image data will be carried out so that the contrast of the main image section and the background-image section 
may fall similarly on a record image. Therefore, when gray scale conversion of image data was performed so 
that gradation range of prices may be compressed, there was a fault that the main image section was unnaturally 
reproduced on a record image because the main image section makes it bearish beyond the need. 
[0010] Furthermore, the hard copy unit which changes from a means compute the concentration difference of a 
detection means detect the main image section, the highlights section, and the shadow section in a subject-copy 
image, the detected main image section, the highlights section, and the main image section and the shadow 
section, a means compute the amount of gradation amendments for this concentration difference as compared 
with a predetermined value, and a means change gradation based on the amount of gradation amendments to 
JP,4-285933,A is indicated, 

[001 1] However, it is [ that specifically asking from a cumulative gray level histogram or a gray level histogram 
is only indicated about the highlights section and the shadow section, and ], and it may assign tfie above- 
mentioned official report in the image rendering region of a record medium so that the highlights section with a 
very low significance and the shadow section in a subject-copy image may also be reproduced on a record 
image. Therefore, by performing gray scale conversion of image data so that gradation range of prices may be 
compressed as compared with the gradation range of prices of image data in cases, like the gradation range of 
prices of an image rendering of a record medium is narrow, the gradation of the main image section may have 
been spoiled on the record image, and the background-image section may have made it bearish greatly. 
[0012] Moreover, the amount of gradation amendments is computed based on the photography information read 
in the magnetic-recording layer of a photographic film, the photograph printer which performs gradation 
amendment to a film image is indicated, the contents (profile emphasis, contrast stretching, etc.) of image 
quality amendment of an image are set to JP,7-159904,A based on the photography information on an image, 
and the photograph printing equipment which performs image quality amendment is indicated by JP,4- 
284442,A. However, each above-mentioned technique amends the image quality of the film image presumed 
from the photography conditions at the time of photography, and in order to make the main image section 
reproduce proper on a record image as compared with the gradation range of prices of image data in cases, like 
the gradation range of prices of an image rendering of a record medium is narrow, it is not indicated at all how 
gray scale conversion should be performed concretely. 

[0013] It is the object to acquire the conversion approach of drawing information that draAving information is 
convertible so that, as for this invention, the main image section may be reproduced proper in consideration of 
the above-mentioned data. 

[0014] Moreover, also when this invention changes drawing information so that gradation range of prices may 

be compressed, it is the object to acquire the conversion approach of drawing information that dravwng 

information is convertible so that the main image section may be reproduced proper. 

[0015] Moreover, also when this invention changes drawing information and records an image on a record 

medium so that gradation range of prices may be compressed, it is the object to obtain the image recording 

equipment with which the record image with which the main image section was reproduced proper is obtained. 

[0016] 

[Means for Solving the Problem] The conversion approach of the drawing information which starts invention 
according to claim 1 in order to attain the above-mentioned object The partial image information corresponding 
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to the field which calculates the gradation value of the main image section in said subject-copy image based on 
the subject-copy image information that a subject-copy image is expressed, and includes said subject-copy 
image information for the main image section in a subject-copy image based on the gradation value of said main 
image section, It divides into the partial image information corresponding to the field which does not contain 
said main image section, and gray scale conversion is performed to said subject-copy image information using 
the gray-scale-conversion conditions created to the partial image information corresponding to the field which 
contains said main image section at least from the subject-copy image information on two or more subject-copy 
images. 

[0017] In invention according to claim 1, the gradation value of the main image section in a subject-copy image 
is calculated based on the subject-copy image information that a subject-copy image is expressed. In addition, 
the gradation values in this invention are values showing the shade of an image, such as a concentration value, 
transmittance, lightness, brightness, and a rate of halftone dot area. When the field (face field) equivalent to a 
person's face exists in a subject-copy image, the gradation value of the main image section can extract a face 
field for example, from a subject-copy image as the main image section, and can calculate the gradation value 
of this face field as a gradation value of the main image section. Moreover, what is necessary is just to set up the 
gradation value of the main image section according to the result of said classification, without classifying a 
subject-copy image according to the range of the gradation value which should be thought as important, for 
example, and specifying the main image section in a subject-copy image, when the image section which can be 
clearly judged to be the main image section like a face field does not exist in a subject-copy image. 
[0018] Moreover, in invention of claim 1, it is dividing into the partial image information corresponding to the 
field which includes subject-copy image information for the main image section in a subject-copy image, and 
the partial image information corresponding to the field which does not contain the main image section in a 
subject-copy image based on the gradation value of the main image section. The field which does not contain 
the field and the main image section containing the main image section in a subject-copy image For example, 
the threshold of the gradation value for dividing a subject-copy image into the field of said both sides on the 
histogram for which it asked from subject-copy image information on the basis of the gradation value of the 
main image section is set up. A subject-copy image can be divided into two or more fields according to this 
threshold, and it can ask by unifying to the field which adjoins the field where area is small by expansion, 
contraction, etc. Thereby, it can divide, the field which contains the main image section for a subject-copy 
image, i.e., the field where significance is comparatively high, and the field which does not contain the main 
image section, i.e., the field where significance is comparatively low. And each image information 
corresponding to each field obtained eventually can be made into partial image information, 
[0019] As opposed to generally the gradation of the minor image section in a subject-copy image (parts other 
tfian the main image section, background-image section) changing greatly with contents of an image of a 
subject-copy image It is sensed unnatural in many cases that it is common to a certain within the limits that 
close is irrespective of the content of an image of a subject-copy image as for the gradation of a face field when 
the face field exists in the gradation of the main image section in a subject-copy image, especially a subject- 
copy image, and the gradation of the main image section has separated from a certain range. 
[0020] On the other hand, in invention of claim 1, the partial image information corresponding to the field 
which contains the main image section at least is received. Since gray scale conversion is performed using the 
gray-scale-conversion conditions (namely, average gray-scale-conversion conditions) created from the subject- 
copy image information on two or more subject-copy images, gray scale conversion of the partial image 
information corresponding to the field containing the main image section can be performed so that the main 
image section may be stabilized and it may reappear automatically. Therefore, gray scale conversion of drawing 
information can be performed so that the main image section may be reproduced proper on a record image 
according to invention of claim 1, and if an image is recorded on a record medium based on the drawing 
information which performed gray scale conversion by invention of claim 1, the main image section can obtain 
the record image reproduced proper. 

[0021] It is characterized by invention according to claim 2 performing gray scale conversion independently for 
every partial image information to subject-copy image information in invention of claim 1 for every partial 
image information, using separate gray-scale-conversion conditions respectively. 

[0022] In invention according to claim 2, since gray scale conversion is independently performed to subject- 
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copy image information using separate gray-scale-conversion conditions for every partial image information, 
gray scale conversion to the partial image information corresponding to the field containing the main image 
section and gray scale conversion to the partial image information corresponding to the field which does not 
contain the main image section can be performed independently, without doing effect mutually. 
[0023] As opposed to the partial image information corresponding to the field which contains the main image 
section also when this performs gray scale conversion to subject-copy image information so that the gradation 
range of prices of subject-copy image information may be compressed Gray scale conversion can be performed 
using the gray-scale-conversion conditions set up so that the gradation of the main image section might not be 
spoiled on a record image (for example, the gradation range of prices of partial image information is not 
compressed, or compressive extent becomes very small like). Moreover, even if it performs gray scale 
conversion using the gray-scale-conversion conditions that extent of compression of gradation range of prices is 
high etc., to the partial image information corresponding to the field which does not contain the main image 
section so that the gradation range of prices of the whole subject-copy image information may be settled in 
predetermined gradation range of prices for example, this gray scale conversion does not affect the gray scale 
conversion to the partial image information corresponding to the field containing the main image section. 
[0024] Therefore, also when according to invention of claim 2 changing drawing information (subject-copy 
image information) so that gradation range of prices may be compressed, gray scale conversion of drawing 
information can be performed so that the main image section may be reproduced proper on a record image. 
[0025] The conversion approach of the drawing information concerning invention according to claim 3 The 
partial image information corresponding to the field which calculates the gradation value of the main image 
section in said subject-copy image based on the subject-copy image information that a subject-copy image is 
expressed, and includes said subject-copy image information for the main image section in a subject-copy 
image based on the gradation value of said main image section, It divides into the partial image information 
corresponding to the field which does not contain said main image section. Were created from the subject-copy 
image information on two or more subject-copy images which have relation mutually at least to one side of the 
partial image information corresponding to the field which does not contain the partial image information 
corresponding to the field containing said main image section, and said main image section. Gray scale 
conversion is independently performed for every partial image information to said subject-copy image 
information for said every partial image information, using separate gray-scale-conversion conditions 
respectively. 

[0026] The partial image information corresponding to the field which calculates the gradation value of the 
main image section and includes subject-copy image information for the main image section in a subject-copy 
image in invention according to claim 3, Since it divides into the partial image information corresponding to the 
field which does not contain the main image section and gray scale conversion is independently performed for 
every partial image information to subject-copy image information Also when changing drawing information 
(subject-copy image information) like invention of claim 1 so that gradation range of prices may be 
compressed, gray scale conversion of drawing information can be performed so that the main image section 
may be reproduced proper on a record image. 

[0027] Moreover, invention of claim 3 performs gray scale conversion using the gray-scale-conversion 
conditions created from the subject-copy image information on two or more subject-copy images which have 
relation mutually at least to one side of the partial image information corresponding to the field which does not 
contain the partial image information and the main image section corresponding to the field containing the main 
image section. As two or more subject-copy images which have relation mutually, similar subject-copy images 
(for example, subject-copy image with which the same person exists as the main image section), and that the 
minor image section is the same or similar subject-copy images with the same or main image section (for 
example, subject-copy image with the same background of the main image section etc.) are mentioned, for 
example. 

[0028] For example, since it is most that the gradation of said main image section is abbreviation regularity by 
these subject-copy images when the main image section applies two or more same or similar subject-copy 
images as two or more subject-copy images which have relation mutually Supposing it performs gray scale 
conversion of the partial image information corresponding to the field containing the main image section using 
the gray-scale-conversion conditions created from the subject-copy image information on these subject-copy 
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images While the gradation of said partial image information is convertible so that the main image section may 
be reproduced proper on a record image If said main image section performs gray scale conversion using the 
same gray-scale-conversion conditions to the partial image information corresponding to the field containing 
the main image section in two or more same or similar subject-copy images respectively, the main image 
section can obtain the record image reproduced like abbreviation from said two or more subject-copy images. 
[0029] Moreover, since it is most that the gradation of said minor image section is abbreviation regularity by 
these subject-copy images when the minor image section applies two or more same or similar subject-copy 
images as two or more subject-copy images which have relation mutually, for example Supposing it performs 
gray scale conversion of the partial image information corresponding to the field which does not contain the 
main image section using the gray-scale-conversion conditions created from the subject-copy image information 
on these subject-copy images While the gradation of said partial image information is convertible so that the 
minor image section may be reproduced proper on a record image If said minor image section performs gray 
scale conversion using the same gray-scale-conversion conditions to the partial image information 
corresponding to the field which does not contain the main image section in two or more same or similar 
subject-copy images respectively, the minor image section can obtain the record image reproduced like 
abbreviation from said two or more subject-copy images. 

[0030] By the way, as mentioned above, in using the gray-scale-conversion conditions created from the subject- 
copy image information on two or more subject-copy images as gray -scale-conversion conditions over the 
partial image information corresponding to the field containing especially the main image section, as indicated 
to claim 4 The gray -scale-conversion conditions created from the subject-copy image information on a subject- 
copy image that gray scale conversion is performed, as gray -scale-conversion conditions created from the 
subject-copy image information on two or more subject-copy images. It is desirable to use the gray-scale- 
conversion conditions created from the subject-copy image information on two or more different subject-copy 
images from the subject-copy image which performs said gray scale conversion, and the gray-scale-conversion 
conditions equivalent to the weighted mean of **. 

[0031] For example, when the subject-copy image which performs gray scale conversion is an image which 
photography record was carried out as a latent image at the photographic film, and was visualized through 
processing of development etc., since the gradation of said subject-copy image changes with the photography 
conditions at the time of image photography, the property of said photographic film, the conditions at the time 
of development, etc., it is desirable [ gradation ] to use the conversion conditions which took into consideration 
the gradation of the subject-copy image which performs gray scale conversion as gray-scale-conversion 
conditions. Moreover, although the gradation of said subject-copy image may turn into high contrast depending 
on the photography conditions at the time of image photography beyond the need or may become bearish 
beyond the need, it is desirable to amend the hardness of the gradation of a subject-copy image using the 
conversion conditions which took into consideration the average gradation of two or more subject-copy images 
as gray-scale-conversion conditions in such a case. For example, it is most that the main image section serves as 
high contrast beyond the need, and, as for the image by which photography record was carried out under the 
oblique illumination conditions of venter, it is desirable to make the main image section bearish. 
[0032] On the other hand, the gray-scale-conversion conditions created in invention of claim 4 from the subject- 
copy image information on a subject-copy image that gray scale conversion is performed. Since gray scale 
conversion is performed using the gray-scale-conversion conditions created from the subject-copy image 
information on two or more different subject-copy images from the subject-copy image which performs gray 
scale conversion, and the gray-scale-conversion conditions equivalent to the weighted mean of ** The gray- 
scale-conversion conditions as which the gradation of the subject-copy image which performs gray scale 
conversion, and the average gradation of two or more subject-copy images were considered respectively can 
perform more proper gray scale conversion. 

[0033] in addition, when gray-scale-conversion conditions are conversion conditions which change respectively 
the maximum criteria concentration and minimal-basis semi- concentration in a subject-copy image into 
predetermined record concentration The gray-scale-conversion conditions equivalent to said weighted mean 
The 1st maximum criteria concentration in gray-scale-conversion conditions and minimal-basis semi- 
concentration created from the subject-copy image information on a subject-copy image that gray scale 
conversion is performed as indicated to claim 5, The 2nd maximum criteria concentration in gray-scale- 
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conversion conditions and minimal -basis semi- concentration created from the subject-copy image information 
on two or more different subject-copy images from the subject-copy image which performs said gray scale 
conversion, It can create based on the weighted-mean value of the concentration difference of a 
4e}|c)K)it4c:ic4c*>ic>ic:ic**4c y^lue or thc maximum criteria concentration in the 1st gray-scale-conversion condition, and 
minimal-basis semi- concentration, the concentration difference of the maximum criteria concentration and 
minimal -basis semi- concentration in the 2nd gray -scale-conversion condition, and **. 
[0034] Invention according to claim 6 is set to invention [ which / of claim 1 thru/or claim 5 ]. The partial 
gradation value information corresponding to the field which searches for the color information showing the 
color of the gradation value information and the subject-copy image showing the shade of a subject-copy image, 
and includes said gradation value information for the main image section in a subject-copy image from said 
subject-copy image information. After dividing into the partial gradation value information corresponding to the 
field which does not contain said main image section and performing gray scale conversion for every partial 
gradation value information to said gradation value information, it is characterized by compounding the 
gradation value information that gray scale conversion was performed, and said color information. 
[0035] The color information showing the color of the gradation value information and the subject-copy image 
showing the shade of a subject-copy image is searched for from the subject-copy image information that a 
subject-copy image is expressed with invention according to claim 6. Since the gradation value information that 
gray scale conversion was performed, and the color information searched for from subject-copy image 
information are compounded after performing gray scale conversion to gradation value information for each 
[ which divided and was obtained from gradation value information ] partial gradation value information of 
every The tint of the image v^th which the image information compounded and obtained expresses gradation 
value information and color information can be made in agreement with the tint of the subject-copy image 
containing the main image section in a subject-copy image. Therefore, gray scale conversion can be performed 
so that the tint of each image section in a subject-copy image may be reproduced proper. 
[0036] An input means to input the subject-copy image information that the image recording equipment 
concerning invention according to claim 7 expresses a subject-copy image, A body gradation value calculation 
means to calculate the gradation value of the main image section in said subject-copy image. The partial image 
information corresponding to the field which includes subject-copy image information for the main image 
section in a subject-copy image based on the gradation value of the main image section, A division means to 
divide into the partial image information corresponding to the field which does not contain said main image 
section, To the partial image information corresponding to the field which contains said main image section at 
least, were created from the subject-copy image information on two or more subject-copy images. It constitutes 
including a conversion means to perform gray scale conversion for every partial image information to subject- 
copy image information for said every partial image information, using separate gray-scale-conversion 
conditions respectively, and to obtain the image information for record, and a record means to record an image 
on a record medium based on said image information for record. 

[0037] In invention according to claim 7, the gradation value of the main image section in a subject-copy image 
is computed by the body gradation value calculation means, and a division means is divided into the partial 
image information corresponding to the field which includes subject-copy image information for the main 
image section in a subject-copy image, and the partial image information corresponding to the field which does 
not contain said main image section based on the gradation value of the main image section. Moreover, with a 
conversion means, gray scale conversion is performed for every partial image information to subject-copy 
image information for each [ which was created to the partial image information corresponding to the field 
which contains the main image section at least from the subject-copy image information on two or more 
subject-copy images ] partial image information of every, using separate gray-scale-conversion conditions 
respectively, and the image information for record is obtained. Therefore, also when changing drawdng 
information (subject-copy image information) like invention of claim 1 so that gradation range of prices may be 
compressed, gray scale conversion of drawing information can be performed so that the main image section 
may be reproduced proper on a record image. And v^th a record means, since an image is recorded on a record 
medium based on the image information for record, the main image section can obtain the record image 
reproduced proper. 
[0038] 
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[Embodiment of the Invention] Hereafter, an example of the operation gestalt of this invention is explained to a 
detail with reference to a drawing. 

[0039] The [1st operation gestalt] The photographic-processing system 10 concerning this operation gestalt is 
shown in drawing 1 . Several many negative films 12 by which photography record of the image was carried out 
with the camera which is not illustrated are carried into the photographic-processing system 10. A splicing tape 
etc. ties the negative film 12 of the carried-in a large number book, and it is set, and after processing of 
development etc. is performed by the film processor which is not illustrated, it is set in the film image reader 16. 

[0040] Inside the film image reader 16, sequential arrangement of the press can section 36 and the fine scan 
section 38 is carried out along the film transport way. In each scanning sections 36 and 38, scan reading of the 
film image currently recorded on the negative film 12 is performed respectively. As shown in drawing 2 , the 
bar code reader 40 is formed in the upstream of a film transport way rather than the press can section 36. 
Opposite arrangement of the pair of light emitting device 40A and photo detector 40B is carried out across a 
film transport way, and the bar code reader 40 is constituted. Photo detector 40B is connected to the control 
circuit 42. A control circuit 42 reads the bar code showing the film kind currently optically recorded on the 
negative film 12 based on change of the level of the signal outputted from photo detector 40B, and judges the 
film kind of a negative film 12 etc. 

[0041] Between a bar code reader 40 and the press can section 36, sequential arrangement of the roller 44 of the 
couple which carries out pinching conveyance of the negative film 12, a read head 46, and the screen detection 
sensor 50 is carried out. The read head 46 and the screen detection sensor 50 are respectively connected to the 
control circuit 42. Into the negative film 12 set in the film image reader 16, a transparent magnetic material may 
be applied to a rear face, a magnetic layer may be formed, and magnetic recording of the information which 
expresses a coma number, a film kind, the photography conditions at the time of photography , etc. with this 
magnetic layer may be carried out. The read head 46 is arranged in the location which can read the information 
by which magnetic recording was carried out to said magnetic layer, reads said information and outputs it to a 
control circuit 42. 

[0042] Moreover, the screen detection sensor 50 consists of pairs of a light emitting device and a photo detector 
like the above-mentioned bar code reader 40. A control circuit 42 is based on change of the level of the signal 
outputted from the photo detector of the screen detection sensor 50, and judges the location (and size) of the 
film image on a negative film 12. 

[0043] On the other hand, the press can section 36 is equipped with the lamp 52 arranged so that light may be 
injected towards the negative film 12 which passes the press can section 36. The lamp 52 is connected to the 
control circuit 42 through the driver 54, and the magnitude of the electrical potential difference supplied from a 
driver 54 so that the quantity of light of the light to inject may serve as a predetermined value defined 
beforehand is controlled by the control circuit 42. The modulated light filter group 56 and the optical diffusion 
box 58 which consist of the modulated light filter, C (cyanogen), M (MAZENDA), and Y (yellow), of three 
sheets are arranged in order at the irradiation appearance side of a lamp 52, and the image formation lens 60 and 
the CCD line sensor 62 are further arranged in order across the film transport way. 

[0044] In order that each modulated light filter of the modulated light filter group 56 may amend dispersion in 
the sensibility of three colors of R, G, and B in the CCD line sensor 62, the amount of insertion to the inside of 
an optical path is adjusted beforehand. The light which carried out the sequential transparency of the modulated 
light filter group 56, the optical diffusion box 58, a negative film 12, and the image formation lens 60 is 
irradiated by the light-receiving side of the CCD line sensor 62. Predetermined spacing partition ****** of 
many sensor units with which contiguity arrangement is carried out and the sensor which detects the quantity of 
light of the sensor which detects the quantity of light of the light of R, the sensor which detects the quantity of 
light of the light of G, and the light of B changes is carried out along the cross direction of a negative film 12, 
and the CCD line sensor 62 is constituted. 

[0045] Therefore, the CCD line sensor 62 divides an image into many pixels which make spacing of said sensor 
unit the magnitude of one side, and detects the amount of transmitted lights for every pixel. Said image 
formation lens 60 makes the light-receiving side of the CCD line sensor 62 carry out image formation of the 
light which penetrated the 1 -pixel train (the location corresponding to this pixel train is hereafter called reading 
station) which intersected the optical axis of light injected from the lamp 52 among the light which penetrated 
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the negative film 12, and met crosswise [ of a negative film 12 ]. 

[0046] Amplifier 64, the LOG converter 66, and A/D converter 68 are connected to the output side of the CCD 
line sensor 62 in order. The signal outputted from the CCD line sensor 62 is amplified with an amplifier 64, and 
logarithmic transformation is carried out by the LOG transducer 66, and it is changed into digital image data 
(data showing the concentration value of every R of each pixel of a film image, G, and B) by A/D converter 68. 
A/D converter 68 is connected to the control circuit 42, and the image data outputted from A/D converter 68 is 
inputted into a control circuit 42 as press can image data. In addition, press can image data supports the subject- 
copy image information on this invention, and the press can section 36 supports the input means of this 
invention. 

[0047] Although a graphic display omits a control circuit 42, it has CPU, ROM, RAM, and input/output port, 
and through the bus, it connects mutually and these are constituted. Moreover, the control circuit 42 is equipped 
with the storage means 70 of the non-volatile for memorizing the inputted press can image data, and the look-up 
table (LUT) 71 for changing fine scan image data (after-mentioned) into the image data for record. Furthermore, 
CRT display 72 is connected to the control circuit 42, it processes using the inputted press can image data, and 
it is also made possible to display a positive image on a display 72. 

[0048] moreover - between the press can section 36 and the fine scan sections 38 - a conveyance roller pair — 
predetermined spacing partition ****** of the roller group which consists of 74 and the follower roller 76, the 
roller group which consists of the follower rollers 78A, 78B, and 78C, and the ** is carried out. The loop 
formation of a negative film 12 is formed between these two roller groups. The bearer rate of the negative film 
12 in the press can section 36, the bearer rate of the negative film 12 in the fine scan section 38, and the 
difference of ** are absorbed by this loop formation. The pulse motor 80 is connected with conveyance roller 
pair 74. The pulse motor 80 is connected to the control circuit 42 through the driver 82. A control circuit 42 
makes a negative film 12 convey by driving a pulse motor 80 through a driver 82. 

[0049] On the other hand, the fine scan section 38 is considered as the almost same configuration as the press 
can section 36. That is, the fine scan section 38 is equipped with the lamp 84 which injects light towards a 
negative film 12. The lamp 84 is connected to the control circuit 42 through the driver 86, and the magnitude of 
the supply voltage from a driver 86 is controlled by the control circuit 42 so that the light to inject serves as the 
predetermined quantity of light. Sequential arrangement of the modulated light filter group 88 and the optical 
diffusion box 90 which consist of the modulated light filter of three sheets is carried out at the irradiation 
appearance side of a lamp 84, and sequential arrangement of the image formation lens 92 and the CCD line 
sensor 94 is further carried out across the film transport way. 

[0050] In order that each modulated light filter of the modulated light filter group 88 may also amend dispersion 
in the sensibility of three colors of R, G, and B in the CCD line sensor 94, the amount of insertion to an optical 
path is adjusted beforehand. The image formation lens 92 makes the light-receiving side of the CCD line sensor 
94 carry out image formation of the light which penetrated the pixel train located in a reading station among the 
light which penetrated the modulated light filter group 88, the optical diffusion box 90, and the negative film 
12. Although the CCD line sensor 94 is also considered as the same configuration as the CCD line sensor 62, 
spacing of a sensor unit is made smaller than the CCD line sensor 62, Therefore, as compared with the CCD 
line sensor 62, the CCD line sensor 94 divides an image into still finer further many pixels, and detects the 
amount of transmitted lights for every pixel. 

[0051] Amplifier 96, the LOG converter 98, and A/D converter 100 are connected to the output side of the CCD 
line sensor 94 in order. The signal outputted from the CCD line sensor 94 is amplified with amplifier 96, and 
after logarithmic transformation is carried out by the LOG transducer 98, it is changed into digital image data 
by A/D converter 100. A/D converter 100 is connected to the control circuit 42, and the changed image data is 
inputted into a control circuit 42 as fine scan image data. In addition, fine scan image data supports the subject- 
copy image information on this invention, and the fine scan section 38 also supports the input means of this 
invention. 

[0052] Although a control circuit 42 is mentioned later for details, it asks for the translation data set as LUT71 
based on the press can image data inputted from the press can section 36, and changes it into the image data for 
record for recording an image for the fine scan image data inputted from the fine scan section 38 at record 
ingredients, such as photographic paper, by LUT71 which set up translation data. It connects with the print head 
120 (it mentions later for details) of the printer processor 18, and a control circuit 42 changes into a record 
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signal the image data for record obtained by said conversion, and transmits it to a print head 120. 
[0053] Moreover, conveyance roller pair 102 is arranged at the downstream of the fine scan section 38. The 
pulse motor 104 is connected also with conveyance roller pair 102. The pulse motor 104 is connected to the 
control circuit 42 through the driver 106. A control circuit 42 makes a negative film 12 convey by driving a 
pulse motor 104 through a driver 106. 

[0054] On the other hand, as shown in drawing 1 , the magazine 1 14 which contains the record ingredients 112, 
such as photographic paper rolled round in the shape of a layer, is set to the printer processor 18. The record 
ingredient 1 12 is pulled out from a magazine 1 14, and is sent into the printer section 110 through the cutter 
section 1 16. The print head 120 is formed in the printer section 1 10, and this print head 120 is connected to the 
control circuit 42 of the film image reader 16. A print head 120 will expose the image to the record ingredient 
1 12 based on this record signal, if a record signal is transmitted from a control circuit 42. 
[0055] The print head of a configuration of carrying out exposure record of the image can be used on the record 
ingredient 1 12 by, making the laser beam for every component color of R, G, and B scan as this print head 120 
along the conveyance direction of the record ingredient 1 12, and the direction which intersects perpendicularly 
for example, while becoming irregular according to said record signal, and irradiating the record ingredient 112. 
Moreover, replace with this, have display means, such as CRT and a liquid crystal panel, and the image which a 
record signal expresses is displayed on a display means. The configuration which carries out exposure record of 
the image displayed on the display means on the record ingredient 1 12 (for example, when CRT is used as a 
display means) When it can realize by irradiating the light injected from CRT through a direct or space light 
modulation element at the record ingredient 1 12 and a liquid crystal panel is used as a display means The print 
head which can realize light which penetrated the liquid crystal panel by irradiating the record ingredient 1 12 
may be used. 

[0056] The record ingredient 1 12 which passed the printer section 1 10 is sent into the reservoir section 150, The 
roller 152 of predetermined spacing partition ****** is formed, and, as for the reservoir section 150, a loop 
formation is formed between the rollers 152 of this couple, as for the record ingredient 1 12. The bearer rate 
difference of the printer section 1 10 and the processor section 154 of the downstream is absorbed by this loop 
formation. The color development tub 156, the bleaching fixation tub 158, and rinse tanks 160, 162, and 164 are 
arranged in order at the processor section 154. In each [ these ] processing tub, predetermined processing liquid 
is stored respectively. The record ingredient 1 12 is sent in in order into each processing tub, and it is immersed 
in each processing liquid and it is processed, 

[0057] The dryer part 166 is formed in the downstream of the processor section 154. A dryer part 166 supplies 
the hot blast generated at the fan who does not illustrate, and the heater to the record ingredient 1 12. Thereby, 
the moisture adhering to the front face of the record ingredient 1 12 is dried. After the record ingredient 1 12 
which passed the dryer part 166 is cut for every print in the cutter section 168, it is discharged in the exterior of 
the printer processor 18. 

[0058] Next, an operation of a **** 1 operation gestalt is explained. For every function, drawing 3 divides an 
operation of the control circuit 42 concerning this operation gestalt into a block, and shows it. In addition, in 
drawing 3 , the arrow head of a broken line shows respectively the fine scan image data into which the press can 
image data inputted from the press can section 36 is inputted from the fine scan section 38 by the arrow head of 
a continuous line. 

[0059] As shown in drawing 3 , the control circuit 42 is equipped with the image data input means 200, the 
achromatic color signal transformation means 202, the body concentration decision means 204, the image field 
division means 206, the gradation translation table creation means 208 and 210, the gray-scale-conversion 
means 216, the achromatic color signal inverse transformation means 218, and the picture signal conversion 
means 220. Although a flow chart is behind used and explained in full detail about the detail of the processing 
performed with each means, the image data input means 200 supports the press can section 36 and the fine scan 
section 38, and inputs respectively press can image data and fine scan image data, 

[0060] An achromatic color signal-transformation means 202 divides into the fine scan concentration data 
which express the shade of a film image for the fine scan image data inputted from the image data input means 
200, and the fine scan color data showing the color of a film image while separating into the press can 
concentration data which express the shade of a film image for the press can image data inputted from the 
image data input means 200, and the press can color data showing the color of a film image. 
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[0061] With the body concentration decision means 204, the concentration of the main image section in a film 
image is determined based on press can image data. The image field division means 206 is divided into the 
main image field concentration data corresponding to the main image field which contains the main image 
section for press can concentration data, and the background-image field concentration data corresponding to 
the background-image field which does not contain the main image section based on main image section 
concentration. 

[0062] With the gradation translation table creation means 208, the gradation translation table to a main image 
field is created based on the concentration data of many film images (decision of the translation data 
specifically set as LUT71). Moreover, with the gradation translation table creation means 210, the gradation 
translation table to a background-image field is created based on the background-image field concentration data 
of the film image which performs gray scale conversion. Moreover, the image field division means 206 divides 
fine scan concentration data into main image field concentration data and background-image field concentration 
data according to the division into each image field data to press can concentration data. 
[0063] The gray-scale-conversion means 216 is constituted including LUT71, sets the translation data 
determined for every image field by the gradation translation table creation means 208 and 210 as LUT71, and 
performs gray scale conversion for every image field to fine scan concentration data by this LUT71. The 
achromatic color signal inverse transformation means 218 performs inverse transformation to image data 
(namely, image data for record) by compounding the fine scan concentration data to which gray scale 
conversion was performed with the gray-scale-conversion means 216, and fine scan color data. With the picture 
signal conversion means 212, the image data for record is changed into the record signal for performing image 
recording by the print head 120, and a record signal is outputted to a print head 120. 

[0064] Next, with reference to the flow chart of drawing 4 , the processing performed in a control circuit 42 is 
explained. At step 250, it judges whether press can image data was inputted from the press can section 36. 
When a judgment is denied, it shifts to step 280, and it judges whether fine scan image data was inputted from 
the fine scan section 38. 

[0065] While reading a film image respectively in both the scan sections 36 and 38 to each film image in order 
of the press can section 36 and the fine scan section 38, with the film image reader 16, it is carried out by 
reading of the film image in the press can section 36 and reading of the film image in the fine scan section 38 
being asynchronous, so that clearly also from the configuration shown in drav^ing 2 . For this reason, steps 250 
and 280 are repeated until return, press can image data, or fine scan image data is inputted into step 250, when 
the judgment of step 280 is also denied. 

[0066] If reading of a film image is performed in the press can section 36 and press can image data is inputted, 
the judgment of step 250 will be affirmed, and it shifts to step 252, and the inputted press can image data will be 
incorporated and it will once memorize for the storage means 70. It separates into the press can concentration 
data which express the shade of a film image with the following step 254 for press can image data, and the press 
can color data showing the color of a film image. 

[0067] In addition, press can concentration data can be made into the concentration value (for example, G 
concentration) of the predetermined color of the concentration values of each component color (R, G, B) of 
every [ which is each pixel ] which for example, press can image data expresses, and press can color data can be 
obtained in this case by calculating the color difference data (R-G, B-G) containing said predetermined color for 
every pixel. Moreover, for example, press can concentration data are good also as an average value W of the 
concentration value for every component color of each pixel (W= (R+Gh-B)/3), and can use the difference (R- 
W, B-W) of an average value W and each color as press can color data in this case. Moreover, for example, 
press can concentration data are good also as the minimum value k of the concentration value for every 
component color of each pixel (k=min (R, G, B)), and can use the difference (R-k, B-k) of the minimum value k 
and each color as press can color data in this case. 

[0068] Moreover, brightness, the lightness on color study, etc. may be used as press can concentration data. For 
example, if press can concentration data are a luminance signal Y (Y=0.30, R+0.59, G+0.1 1, andB), press can 
color data can be expressed with a color-difference signal (R-Y, B-Y) or color-difference signals I and Q. press 
can concentration data - lightness L* if expressed - as press can color data ~ CIE1976L* a* b* a* in a color 
space, and b* CIE1976L* u* v* u* in a color space, and v* etc. - it can use. In addition, the lightness or 
brightness, and chromaticities of a color coordinate system other than the above-mentioned equal color color 
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coordinate system may be used. This step 254 supports the achromatic color signal transformation means 202, 
and it is equivalent to searching for gradation value information according to claim 6 and color information. 
[0069] As mentioned above, various conversion which has the relation in which the inverse transformation from 
concentration data and color data to image data is possible in the concentration data showing a shade and the 
color data corresponding to it as data conversion which separates image data is applicable. For example, if 
concentration data are set to Dv and color data are set to calcium and Cb, it can express with the linear 
transformation type of the following R concentration, G concentration, and B concentration. 



[0070] 
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[0071] correction - concentration - data — Dv - ' (concentration data Dv after gray scale conversion) ~ a color 
- data ~ calcium - Cb - from - record — image data — R - * - G ~ ' — B — ' - conversion - the above — a 
transformation being based - inverse transformation -- easy -- it can carry out . 

[0072] At step 256, the concentration value DFO of the main image section in a film image is presumed based 
on press can image data. In addition, as main image section concentration, the value corresponding to said press 
can concentration data, such as a weighted-mean value of any 1 color of each component color of R, G, and B 
or each component color, can be used. This step 256 supports the body concentration decision means 204 (body 
gradation value calculation means of this invention). 

[0073] Presumption of main image section concentration can display a film image on display 72 grade based on 
the press can image data inputted, for example (changing and displaying on a positive image is desirable), and 
can make the average concentration of the field which pinpointed the location of the main image section in a 
film image, and pinpointed the location by making an operator specify the main image section in a film image 
with a light pen etc. main image section concentration DFO. 

[0074] Moreover, main image section concentration can also be presumed automatically, without troubling an 
operator*s hand as mentioned above. That is, the field (face field) equivalent to the face of the person who exists 
in the film image as the main image section is extracted, and let concentration (for example, average 
concentration etc.) of the extracted face field be main image section concentration. As the extract approach of a 
face field, it is Provisional Publication No,, for example. 52 No. -156624 official report. Provisional Publication 
No. 52 No, -156625 official report, JP,53-12330,A, Provisional Publication No. 53 No. -145620 official report, 
Provisional Publication No. 53 No, -145621 official report. Provisional Publication No, As indicated by 53 No. 
-145622 official report etc. Based on the photometry data obtained by photometry of a film image, it can judge 
whether each pixel is contained within the limits of flesh color on the color coordinate, and the field where the 
cluster (group) of the pixel judged to be within the limits of flesh color exists can be extracted as a face field, 
[0075] Moreover, as the applicant for this patent has proposed by JP,4-346333,A, JP,5-100328,A, JP,5- 
165 120, A, etc. It asks for the histogram about a hue value (and saturation value) based on image data. It divides 
into the group corresponding to the crest which judged to any of the crest which divided the histogram for 
which it asked for every crest, and each point of measurement divided it would belong, and divided each point 
of measurement. An image is divided into two or more fields for every group (the so-called clustering), and the 
field which is equivalent to a person's face among these two or more fields is presumed, and you may make it 
apply the sampling procedure which extracts the presumed field as a face field. 

[0076] Moreover, as the applicant for this patent has already proposed by JP,8-122944,A and JP,8-184925,A a 
configuration pattern (for example, the profile of a head ~) peculiar to each part of the person who exists in an 
image based on image data It searches for any one of the configuration patterns showing the profile of a face, 
the internal structure of a face, the profile of a fuselage, etc. While setting considerable, then the field presumed 
as a person's face according to the physical relationship of the predetermined part the person's [ whom the 
magnitude of the detected configuration pattern, the sense, and the detected configuration pattern express ], and 
a person's face It is also possible to apply the sampling procedure which looks for other different configuration 
patterns from the detected configuration pattern, searches for the consistency as a person's face of the field set 
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up previously, and extracts a face field, 

[0077] Furthermore, the field (background region) presumed is judged and you may make it extract fields other 
than a background region as considerable, then a field equivalent to the main image section for the background 
in a film image, the specific color (for example, the blue of empty or the sea --) to which the color of each pixel 
specifically belongs to a background clearly on a color coordinate based on image data It judges whether it is 
contained within the limits of grass, wooden green, etc., and the field where the cluster (group) of the pixel 
judged to be said specific color within the limits exists can be judged to be a background region, it can remove, 
and the field which remained can be extracted as a non-background region (main image section). It judges 
whether similarly it is contained within the limits of the specific concentration which belongs to a background 
clearly, and asks for a background region, and you may make it extract the field which remained as the main 
image section. 

[0078] Moreover, as the applicant for this patent has proposed by JP,8- 122944, A and Japanese Patent 
Application No. No. 266598 [ six to ] the characteristic quantity (the ratio of the straight-line part contained in a 
profile ~) as a field which is equivalent to a background for every field after dividing an image into two or more 
fields like the above Whenever [ axial symmetry ] The number of irregularity, ratio contact with an image rim, 
the concentration contrast in a field. It asks for the existence of the change pattern of the concentration in a field 
etc., and the field which each field judged whether it was a background region based on the calculated 
characteristic quantity, and was judged to be a background is removed, and you may make it extract the field 
which remained as a non-background region (main image section). 

[0079] Moreover, it is also possible to presume the main image section concentration in a film image based on 
the information (for example, distance with the photographic subject measured at the time of the existence of 
stroboscope luminescence at the time of photography or photography) showing the photography conditions read 
in the magnetic layer of a negative film 12 by the read head 46 etc., without pinpointing the location of the main 
image section which exists in a film image as mentioned above. For example, it is the image with which the 
film image made the stroboscope emit light, and was photoed, and when distance with a photographic subject is 
short distance - middle distance extent, it can be presumed that the main image section exists in the density 
range of high concentration - inside concentration (however, when a film image is a negative image). Moreover, 
it is also possible to also take into consideration photography conditions, such as photographic subject 
brightness measured at the time of photography, and to presume main image section concentration. 
[0080] furthermore, when the image section which can be clearly judged to be the main image section like a 
face field does not exist in a film image For example, the image which should think the highlights image section 
as important for a film image, the image which should think the shadow image section as important. It classifies 
into the image which should think the medium concentration image section as important, and the concentration 
value beforehand defined for every classification as main image section concentration can be used, or the 
concentration value of the field where it was beforehand set in the film image can be made into main image 
section concentration. 

[0081] If the main image section concentration in a film image is presumed as mentioned above, at the 
following step 258, the gray level histogram of a film image will be created based on press can concentration 
data, and step 260 will divide into the main image field which contains the main image section for a film image, 
and the background-image field which does not contain the main image section based on main image section 
concentration and the created gray level histogram. Division of this film image can be performed as follows, for 
example. 

[0082] First, based on main image section concentration and the created gray level histogram, the threshold for 
dividing a film image into a main image field and a background-image field is set up. Are an image as a film 
image shows to drawing 5 (A), and for example, the histogram created from this film image When it is the 
configuration (******) which has two comparatively big crests as shown in dravying 5 (B) as an example. It can 
be judged that the crest (crest located in a high concentration side in drawing 5 (B)) of the side which does not 
contain main image section concentration between two crests is a crest equivalent to the background-image 
section from which the main image section and brightness differ. In such a case, the concentration value 
equivalent to the part of the trough between two crests is set up as a threshold for dividing a film image into a 
main image field and a background-image field (refer to drawing 5 (B)), 

[0083] Next, as compared with the concentration value for every pixel to which press can concentration data 
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express the threshold determined as mentioned above, a film image is divided into a main image field and a 
background-image field by classifying each pixel of press can concentration data into the pixel of a main image 
field, or the pixel of a background-image field. 

[0084] Next, it searches for whether the background-image field where area is small exists all over the main 
image field of a film image, and when the background-image field where area is small is discovered, this 
background-image field is included in a main image field. Moreover, it searches for whether the main image 
field where area is small exists all over the background-image field of a film image, and when the main image 
field where area is small is discovered, this main image field is included in a background-image field. In 
addition, this processing is realizable also by repeating expansion and contraction to a main image field or a 
background-image field. 

[0085] It will be divided into the background-image field indicated to be the main image field shown by 
hatching which shows the film image shown in drawing 5 (A) to drawing 5 (C) to drav^ng 5 (E) by hatching by 
the above-mentioned processing. 

[0086] In addition, it is not limited to performing division of a film image based on the gray level histogram of 
a film image as mentioned above. In the configuration of the histogram of a film image not being ****** as 
mentioned above etc., especially For example, the image rendering region of a record ingredient is set up on the 
basis of the main image section concentration DFO to the density range of image data (press can concentration 
data) (refer to drawing 5 (B)). [ whether the density range h which has deviated from the image rendering region 
of a record ingredient exists in the highlights side to main image section concentration, and ] It judges whether 
it exists in the shadow side. The color for every pixel, concentration, the location on a film image. Based on the 
result as which the film image was displayed on the display etc. and the operator specified area with hand 
control as a result of calculating the similarity of image characteristic quantity, such as contrast, the well-known 
image division approaches, such as clustering and binarization, are applied. You may make it divide a film 
image into a main image field and a background-image field by extracting a background-image field centering 
on the field corresponding to the density range which has deviated from the image rendering region of a record 
ingredient. 

[0087] By the way, in order to memorize the result of having divided the film image into the main image field 
and the background-image field as mentioned above, the eel (the unit cell supports the field for 1 pixel of press 
can image data) of a large number which divide a film image in the shape of a matrix according to the 
resolution of press can image data, and change is beforehand defined by this operation gestalt. Based on the 
result of having divided the film image into the main image field and the background-image field, to each of the 
eel of said large number, identification code for each eel to identify a main image field or a background-image 
field is set up, and the set-up identification code is made to correspond with the coma number of a film image, 
and it memorizes in memory etc. at the following step 262. 

[0088] At step 264, press can concentration data are divided into main image field concentration data and 
background-image field concentration data based on the result of having divided the film image into the main 
image field and the background-image field, by classifying press can concentration data into die main image 
field concentration data corresponding to a main image field, or the background-image field concentration data 
corresponding to a background-image field for every data of each pixel. This main image field concentration 
data and background-image field concentration data support the partial image information (in detail partial 
gradation value information according to claim 6) of this invention. 

[0089] At step 266, the gray level histogram of a background-image field is created using background-image 
field concentration data, and the gray level histogram (only henceforth a target histogram) of the target of a 
background-image field is set up. For example, from the film image shown in dravying 5 , a histogram as shown 
in drawing 5 (F) as a continuous line as a gray level histogram of a background-image field is created. Setting 
out of the target histogram to the gray level histogram of this background-image field can specifically be 
performed as follows. 

[0090] First, the data showing the image rendering region (Dh and a shadow section record concentration value 
are called Ds for the highlights section record concentration value in the image rendering region of a record 
ingredient below by density range: reproduced as an image in a record ingredient) of the record ingredient 
beforehand memorized by memory etc. are incorporated. Next, to the gray level histogram of a background- 
image field, the image rendering region of a record ingredient is set up on the basis of main image section 
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concentration, and the density range h (refer to drawing 5 (F)) which has deviated from the image rendering 
region of a record ingredient is extracted. And the correction conditions which correct the configuration of the 
gray level histogram of a background-image field are determined, and the target histogram of a background- 
image field is set up based on the determined correction conditions so that all the background-image field 
concentration data may be settled within the image rendering of a record ingredient (a broken line shows an 
example of the configuration of the target histogram of a background-image field to drawing 5 (F)). 
[0091] Supposing it performs gray scale conversion of image data so that contrast may fall uniformly in order to 
store all the image data within the image rendering of a record ingredient, on a record image, the main image 
section makes it bearish and may be reproduced unnaturally. However, with this operation gestalt, as mentioned 
above, the target histogram of a background-image field is set up, and since what the gray-scale-conversion 
conditions over a background-image field are set up based on the set-up target histogram, and gray scale 
conversion of a background-image field is performed for by the processing which mentions later (it mentions 
later for details) is independently performed with the processing about the gray scale conversion to a main 
image field, the gray scale conversion to both image fields does not do effect mutually. Therefore, in order to 
store all the image data within the image rendering of a record ingredient, while being able to prevent that the 
main image section makes it bearish on a record image, in step 268, it also becomes possible to set up a target 
histogram independently of a main image field, so that a background-image field may be automatically 
reproduced on a record image. 

[0092] When the density range of a background-image field is located in the highlights side of a film image like 
drawing 5 (F) as an example Supposing it sets up the histogram which only shifted the location of the histogram 
of a background-image field to the low concentration side as a target histogram so that the density range of a 
background-image field may be settled within the image rendering of a record ingredient Possibility that a 
record image will serve as workmanship sensed that depth perception became thin and the background-image 
field was patched is high. On the other hand, it can prevent becoming a target histogram, then the workmanship 
sensed that the background-image field was patched about the histogram of the configuration which did the 
predetermined % (for example, about 70%) cutback of the histogram of a background-image field on the basis 
of main image section concentration. 

[0093] moreover, when the background in a film image is dark and the density range of a background-image 
field is located in the shadow side of a film image like the image photoed using the stroboscope If the 
predetermined % (for example, about 70%) cutback of the histogram of a background-image field is done on the 
basis of main image section concentration, it shifts so that it may be settled within the image rendering of a 
record ingredient, and a target histogram is set up Usually, the shadow section by which gradation is crushed is 
automatically reproducible on a record image. Thus, a proper target histogram can be independently set up with 
a main image field so that a background-image field may be automatically reproduced on a record image. 
[0094] However, the continuous line differs in the number of concentration data from the broken line so that 
clearly also from drawing 5 (F). For this reason, the gray level histogram of the target expressed with a broken 
line needs to modify so that the number of concentration data may become the same. In the cumulative gray 
level histogram of two gray level histograms, the gray level histogram obtained from the cumulative gray level 
histogram corrected so that accumulation frequency might become the same (starting from the concentration 
value of the main image section) turns into a target gray level histogram. 

[0095] At the following step 268, background-image field concentration data are corrected based on the target 
histogram of the background-image field set up at step 266. In addition, the approach conversion of the 
concentration data for correct the histogram of a certain concentration data to another histogram perform an 
accumulation histogram in many image processing technical books, such as "processing of an image and 
analysis" (volume for Japanese remote sensing seminars pl86 KYORITSU SHUPPAN Co., Ltd. 1981 annual 
publication), as a transform function as a histogram transformation method be indicate, and correction of the 
above-mentioned concentration data can apply this approach. Moreover, at step 268, the conversion conditions 
(gray -scale-conversion conditions) of the background-image field for changing into the background-image field 
concentration data after correcting background-image field concentration data are searched for based on the 
relation between the background-image field concentration data before correction, and the background-image 
field concentration data after correction, 

[0096] The gray-scale-conversion conditions of the background-image field concentration data created above 
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Although used for the gray scale conversion of the background-image field concentration data which it was set 
as the look-up table 71 as gradation translation data for using a look-up table 71 as a gradation translation table, 
and were divided from fine scan image data Supposing it creates a gray level histogram from the concentration 
data of the background-image field as for which gray scale conversion was carried out by these gray-scale- 
conversion conditions The created gray level histogram serves as a configuration which carried out abbreviation 
coincidence, and can store all the concentration data of the background-image field after gray scale conversion 
in said target histogram within the image rendering of a record ingredient. 

[0097] On the other hand, with this operation gestalt, the temporary gray-scale-conversion conditions over a 
main image field are respectively created about many film images, and the temporary gray -scale-conversion 
conditions of created a large number are beforehand memorized by the storage means 70. The data which 
express with the following step 270 the temporary gray -scale-conversion conditions over the main image field 
of the film image of a large number memorized by the storage means 70 are incorporated, and the gray-scale- 
conversion conditions over the main image field of the film image which performs gray scale conversion are set 
up based on the data showing the temporary gray-scale-conversion conditions of incorporated a large number. 
[0098] With this operation gestalt, based on the image rendering region of a record ingredient, the criteria 
concentration for creating the temporary gray -scale-conversion conditions over the main image field of each 
film image is set up, and the temporary gray -scale-conversion conditions of each film image are created from all 
the data of the press can concentration data of each film image. As an example, it is an image as a film image 
shows to drawing 5 (A), this film image is divided into the main image field shown by hatching shown in 
drawing 5 (C), and the background-image field shown in drawing 5 (E) by hatching, and further, supposing it 
creates a gray level histogram from each data, from all the data of press can concentration data, the case where 
the histogram shown in drawing 5 (B) is obtained will be considered. 

[0099] Supposing it sets up the image rendering region of a record ingredient on the basis of the main image 
section concentration value DFO to the histogram created from all the data of press can concentration data, as 
shown in drawing 6 (A), the density range h which deviates from the image rendering region of a record 
ingredient will be extracted. With this operation gestalt, as criteria concentration for setting up temporary gray- 
scale-conversion conditions to a main image field, as the maximum criteria concentration DNX and the 
minimal-basis semi- concentration DNI are set up from all the data of press can image data and it is shown in 
drawing 6 (B) It is based on the maximum criteria concentration DNX, the minimal-basis semi- concentration 
DNI, and the main image section concentration value DFO. The temporary gray-scale-conversion conditions 
over a main image field are set up so that the maximum criteria concentration DNX may be changed into the 
highlights section record concentration value Dh, the minimal-basis semi- concentration DNI may be changed 
into the shadow section record concentration value Ds and the main image section concentration value DFO 
may be changed into the predetermined concentration DpR. By this, the gray-scale-conversion conditions 
shown as a continuous line A will be set as drawing 6 (B) as temporary gray-scale-conversion conditions over a 
main image field. 

[0100] A broken line B shows the gray-scale-conversion conditions set up so that the maximum criteria 
concentration DNX and the minimal-basis semi- concentration DNI might be changed into predetermined 
concentration by reference (the setting-out approach better known than before) to drawing 6 (B), and a broken 
line C shows the gray-scale-conversion conditions set up so that the minimal-basis semi- concentration DNI and 
the main image section concentration value DFO might be changed into predetermined concentration to 
drawing 6 (B). In the gradation transfer characteristic of a broken line B, the main image section concentration 
value DFO is changed into high-concentration concentration value DpR* rather than the predetermined 
concentration DpR, and the concentration value of the main image section becomes higher than proper 
concentration on a record image. Moreover, in the gradation transfer characteristic of a broken line C, the 
highlighting point of a film image is not reproduced on a record image. Moreover, supposing it sets up gray- 
scale-conversion conditions so that the maximum criteria concentration DNX and the main image section 
concentration DFO may be changed into predetermined concentration, while the shadow point of a film image 
will not be reproduced on a record image, on the whole, it becomes a bearish image. On the other hand, 
according to the gradation transfer characteristic of a continuous line A, since the main image section 
concentration DFO is changed into the proper concentration DpR, the main image section is reproduced by 
proper concentration on a record image. 
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[0101] At step 270, the temporary gray-scale-conversion conditions of a large number to the main image field 
for which it asked as mentioned above about each of many film images are incorporated. From temporary gray- 
scale-conversion conditions to the maximum criteria concentration DNX, minimal -basis semi- concentration 
DNI of incorporated a large number Calculate each average of the main image section concentration value 
DFO, and the average of the maximum criteria concentration DNX is changed into the highlights section record 
concentration value Dh. So that the average of the minimal-basis semi- concentration DNI may be changed into 
the shadow section record concentration value Ds and the average of the main image section concentration 
value DFO may be changed into the predetermined concentration DpR The gray -scale-conversion conditions 
(gradation translation data set as a look-up table 71) over the main image field of the film image which 
performs gray scale conversion are set up. 

[0102] In addition, the temporary gray-scale-conversion conditions of many film images are made to 
correspond with the film kind of a negative film, and are memorized, only the temporary gray-scale-conversion 
conditions of the film image recorded on the negative film of the same film kind as the film image which 
performs gray scale conversion are incorporated, and you may make it set up the gray-scale-conversion 
conditions over a main image field. Moreover, the gray-scale-conversion conditions over a main image field are 
defined fixed for every film kind, and this is incorporated and you may make it use for the gray scale 
conversion of a main image field. 

[0103] Thus, with this operation gestalt, gray scale conversion is used as gray-scale-conversion conditions over 
the main image field of the film image which averages the temporary gray-scale-conversion conditions of a 
large number which covered many film images and were created respectively. Since it is common to a certain 
within the limits that it is irrespective of the content of an image of a film image as for close , the gradation 
( especially gradation of a face field ) of the main image section in a film image can acquire the gray scale 
conversion conditions which can perform gray scale conversion of main image field concentration data so that 
the main image section may be stabilize on a record image by the above and it may reappear automatically . 
[0104] Moreover, supposing the gradation transfer characteristic of the continuous line A shown in drawing 6 
(B) is the highlights side of a film image, and is small and it performs gray scale conversion of all the data of 
press can image data using such the transfer characteristic, the background-image section by the side of said 
highlights will become bearish on a record image. [ of an inclination ] However, since the gray-scale-conversion 
conditions by which a background-image field is reproduced proper are set up apart from a main image field to 
a background-image field with this operation gestalt as explained also in advance, a main image field and a 
background-image field will be respectively reproduced proper on a record image. 

[0105] In addition, steps 266 and 268 support the gradation translation table creation means 210, and step 270 
supports the gradation translation table creation means 208. The record image with which the main image field 
and the background-image field were reproduced proper respectively can be obtained by compounding color 
data to the concentration data which carried out gray scale conversion of the fine scan image data (image data 
for record), and carried out gray scale conversion for every concentration data of each image field, and 
recording an image on them using the gray-scale-conversion conditions for every image field created above. 
[0106] At the following step 272, the gray-scale-conversion conditions for every image field determined above 
are made to correspond with the coma number of a film image, and are memorized in memory etc., and it once 
returns to step 250. In addition, since processing of steps 252-272 mentioned above is performed rather than 
fine scan image data for little press can image data of the amount of data with low resolution, processing can be 
made to complete more for a short time as compared with the case where it processes for fine scan image data. 
[0107] On the other hand, if reading of a film image is performed in the fine scan section 38 and fine scan 
image data is inputted, the judgment of step 280 will be affirmed, it shifts to step 282, and the inputted fine scan 
image data will be incorporated, it will once memorize for the storage means 70, and fine scan image data will 
divide into fine scan concentration data and fine scan color data like step 254 explained previously at the 
following step 284. In addition, the identification code and the gray-scale-conversion conditions corresponding 
to the film image which the inputted fine scan image data expresses at this time are already created, and are 
memorized by memory etc. 

[0108] At step 286, the identification code (code with which each eel when dividing a film image into many 
eels according to the resolution of a press can image expresses a main image field or a background-image field) 
corresponding to said film image is searched and incorporated by using a coma number as a key, and fine scan 
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concentration data are divided into main image field concentration data and background-image field 
concentration data based on this identification code. 

[0109] In addition, since the fine scan section 38 outputs the result of having divided the film image into many 
pixels rather than the press can section 36, and having measured the strength of the light, as fine scan image 
data, the field for 1 pixel of the press can image data on a film image (unit cell) is divided into many pixels 
( drawing 7 10x10 pixels) by fine scan image data, as "O" or shows to drawing 7 . 

[01 10] For this reason, although each pixel is classified according to step 286 as a thing belonging to the image 
field same about the pixel corresponding to the eel which is not located in the boundary of a main image field 
and a background-image field among each pixel which constitutes fine scan concentration data as a 
corresponding eel About the pixel corresponding to the eel located in the boundary of a main image field and a 
background-image field, as shown in drawing 7 , each pixel is classified so that the pixel belonging to a main 
image field and the pixel belonging to a background-image field may be intermingled in a single cel. And fine 
scan concentration data are divided into main image field concentration data and background-image field 
concentration data according to the classification result for every pixel of fine scan concentration data. 
[01 1 1] It is realizable by determining with a random number etc. whether to be a pixel belonging to which 
image field as opposed to each pixel in a eel to make the pixel belonging to a main image field and the pixel 
belonging to a background-image field intermingled. Moreover, you may make it classify each pixel so that the 
rate of the pixel belonging to a main image field and the pixel belonging to a background-image field may 
change gradually along the direction which intersects perpendicularly with the imaginary line showing the 
boundary of the main image field passing through the inside of a eel, and a background-image field. Although a 
main image field and a background-image field are changed on mutually different gray-scale-conversion 
conditions so that it may mention later, the boundary section of a main image field and a background-image 
field on a record image can be made to reproduce automatically by making the pixel which belongs to each 
image field in the boundary section of a main image field and a background-image field intermingled as 
mentioned above. 

[01 12] The coma number of said film image is used as a key, the gray-scale-conversion conditions (gradation 
translation data which should be set as a look-up table 71) of the main image field corresponding to the film 
image which the fine scan image data incorporated previously expresses v^th the following step 288 are 
searched, it incorporates, and the incorporated gradation translation data of a main image field is set as a look- 
up table 71. At step 290, the main image field concentration data separated from fine scan concentration data 
are inputted into a look-up table 71. Thereby, from a look-up table 71, the image data (concentration data) by 
which gray scale conversion was carried out according to the gray-scale-conversion conditions of the main 
image field incorporated at step 288 is outputted. 

[0113] Moreover, at the following step 292, the coma number of said film image is used as a key, and the 
gradation translation data of the background-image field which searched, incorporated and incorporated the 
gray-scale-conversion conditions (gradation translation data which should be set as a look-up table 71) of a 
background-image field is set as a look-up table 71. At step 294, the background-image field concentration data 
separated from fine scan concentration data are inputted into a look-up table 71. Thereby, from a look-up table 
71, the image data (concentration data) by which gray scale conversion was carried out according to the gray- 
scale-conversion conditions of the background-image field incorporated at step 292 is outputted. 
[0114] Thus, steps 288-294 support the gray-scale-conversion means 216 (conversion means of this invention), 
and gray scde conversion is performed for every concentration data of each image field to fine scan 
concentration data. At the following step 296, what (processing of steps 254 and 284 and reverse is specifically 
performed) fine scan color data are compounded for to the fine scan concentration data which performed gray 
scale conversion for every image field generates the image data for record. This step 296 supports the 
achromatic color signal inverse transformation means 218. 

[01 15] The image data for record changed so that a main image field and a background-image field could be 
respectively reproduced proper by the above, v^thout the tint of each image section in the film image which all 
the image data is within the image rendering of a record ingredient, and contains the main image section 
changing is obtained. However, since the curve to which a negative film expresses the coloring concentration 
property (relation between light exposure and coloring concentration) of each component color (R, G, B) of 
every does not restrict parallel mutually and coloring concentration properties differ for every film kind Even if 
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it records the image to a record ingredient using the above-mentioned image data for record, in response to the 
effect of a difference of the coloring concentration property for every component color etc., the image which 
reproduced the photographic subject at the time of photography to accuracy cannot be obtained. For this reason, 
henceforth [ the following step 298 ], amendment according to the coloring concentration property of a negative 
film is performed to the image data for record. 

[0116] Namely, the gradation balance property of expressing the relation of the concentration value for every 
component color on a film image in case a photographic subject is gray with this operation gestalt For every 
image data obtained from a series of film images, or film kind Based on the image data obtained from the film 
image of a large number recorded on the negative film of the same film kind, it asks statistically, and the storage 
means 70 memorizes. At step 298 The gradation balance property corresponding to a series of films or film 
kinds of the negative film 12 set in the film image reader 16 is incorporated from the storage means 70. With 
this operation gestalt, the gradation balance property of B concentration when being based on the gradation 
balance property of R concentration and G concentration when being based on G concentration as a gradation 
balance property is used, and an example of the gradation balance property of R concentration when being 
based on G concentration is shown in drawing 8 . 

[0117] At the following step 300, a high concentration side reference value and a low concentration side 
reference value are calculated for every component color based on the gradation balance property incorporated 
above. Specifically the maximum concentration value and the minimum concentration value for every 
component color are calculated from the image data for record, make the average of the maximum 
concentration value for every component color into the high concentration side reference value DXG of G 
concentration, and let the average of the minimum concentration value for every component color be the low 
concentration side reference value DNG of G concentration. Next, based on the gradation balance property 
incorporated previously, the high concentration side reference value DXR of R concentration, the low 
concentration side reference value DNR and the high concentration side reference value DXB of B 
concentration, and the low concentration side reference value DNB are calculated from the high concentration 
side reference value DXG of G concentration, and the low concentration side reference value DNG. 
[0118] At step 302, the record concentration Dhi and Dsi defined beforehand is incorporated to the high 
concentration side reference value DXi calculated above and the low concentration side reference value DNi 
(however, i expresses any of R, G, and B they are). And with this operation gestalt, in order to also perform 
negative-positive conversion simultaneously about the image data for record, a gradation balance translation 
table is created for every component color so that DXi may be changed into Dhi and DNi may be changed into 
Dsi. And at the following step 304, gray scale conversion is carried out to the image data for record using the 
gradation balance translation table which corresponds for every data of each component color. Thereby, the 
image data (record signal) amended according to the gradation balance property of a negative film is generated, 
[0119] At the following step 306, the generated record signal is outputted to a print head 120, and it returns to 
step 250, Thereby, in the printer processor 18, a film image is recorded on a record ingredient by the print head 
120 as a positive image. Thus, processing of steps 298-306 supports the record means of this invention with the 
print head 120 which records the image to a record ingredient actually. 

[0120] By repeating the above-mentioned processing, the main image section in a film image can obtain 
respectively the record image reproduced proper from the image recorded on the negative film 12. 
[0121] The [2nd operation gestalt] The 2nd operation gestalt of this invention is explained below. In addition, 
since a **** 2 operation gestalt is the same configuration as the 1st operation gestalt, the same sign is given to 
each part, explanation of a configuration is omitted, and, below, only a part which is different from the 1st 
operation gestalt about the processing performed in the control circuit 42 concerning a **** 2 operation gestalt 
is explained with reference to the flow chart of drawing 9 . 

[0122] With a **** 2 operation gestalt, the press can of the film image in the press can section 36, the fine scan 
of the film image in the fine scan section 38, and ** are not performed for juxtaposition, but after a press can is 
completed to all the film images currently recorded on one negative film 12 in the press can section 36, the fine 
scan of the film image in the fine scan section 38 is started. 

[0123] If press can image data is inputted from the press can section 36 (the judgment of step 250 affirms) The 
main image field concentration data corresponding to [ process steps 252-264 like the 1st operation gestalt, 
and ] a main image field for press can concentration data. After dividing into the background-image field 
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concentration data corresponding to a background-image field, at the following step 320 The main image field 
concentration data and background-image field concentration data which were obtained by division It is made 
to correspond with the magnetic layer recording information (information about the film image corresponding 
to the inputted press can image data) which the read head 46 read in the coma number and the magnetic layer of 
a negative film 12, and memorizes in storage means 70 grade. 

[0124] At step 322, it judges whether the press can image data of all the film images (only henceforth "all 
coma") currently recorded on one negative film 12 was inputted. When a judgment is denied, steps 250-322 of 
the flow chart of return and drawing 9 are repeated to step 250. It judges whether if the judgment of step 322 is 
affirmed, it will shift to step 324, and information, such as magnetic layer recording information memorized for 
every coma, concentration data for every image field of each coma, and a main image field / background-image 
field identification code for every coma, is compared, and a series of film images presumed that the content of 
an image is similar in all coma exist. 

[0125] The film image which distribution of the main image field which the film image which the photography 
conditions which magnetic layer recording information expresses, for example approximate as a series of film 
images presumed that the content of an image is similar, a film image with near photography time of day with 
the same and photography days and months which magnetic layer recording information expresses, and a main 
image field / background-image field identification code express, and a background-image field approximates is 
mentioned. Moreover, since gray-scale-conversion conditions common about a background-image field are 
created with a **** 2 operation gestalt to the film image judged to be a series of film images at step 324 so that 
it may mention later In order to extract the image with which especially the background-image field is similar, 
you may make it judge the film images which the image characteristic quantity (for example, the maximum of 
average concentration and concentration, the minimum value, color balance, etc.) of a background-image field 
approximates to be a series of film images. 

[0126] Although it shifts to step 332 when the above-mentioned judgment is denied (when judged with a series 
of film images presumed that the content of an image is similar not being found), when a judgment is affirmed, 
it shifts to step 326, and the background-image field concentration data of each film image judged to be a series 
of film images are incorporated respectively. At the following step 328, the gray-scale-conversion conditions of 
a background-image field common to a series of film images are created based on the incorporated background- 
image field concentration data. 

[0127] For example, in order to reproduce the background-image section which sets up the maximum criteria 
concentration DNX from background-image field concentration data for every film image, calculates the 
average of the maximum criteria concentration DNX for every film image, and exists in the highlights side of a 
film image proper As shown in broken-line B* or broken-line C of drawing 10 (B), the gray-scale-conversion 
conditions of a background-image field are set up so that the maximum criteria concentration DNX may be 
changed into the highlights section record concentration value Dh. And the set-up gray -scale-conversion 
conditions are memorized as gray-scale-conversion conditions for a background-image field common to said a 
series of film images. The above-mentioned processing is equivalent to creation of the gray-scale-conversion 
conditions from "the subject-copy image information on two or more subject-copy images which have relation 
mutually" according to claim 3. 

[0128] Since the gray-scale-conversion conditions of a background-image field common to said a series of film 
images are searched for from the background-image field concentration data of a series of film images 
presumed above that the content of an image (especially the content of an image of a background-image field) is 
similar, the gray-scale-conversion conditions which can perform gray scale conversion of background-image 
field concentration data so that a background-image field may be reproduced proper on a record image can be 
acquired. In addition, the gray level histogram for which it asked from background-image field concentration 
data is shown in drawing 10 (A) by reference. 

[0129] At the following step 330, it judges whether there are a series of film images with which the content of 
an image is similar to others. When a judgment is affirmed, return and steps 326-330 are repeated to step 326. If 
the judgment of step 330 is affirmed, it will shift to step 332, and the gray-scale-conversion conditions of a 
background-image field are created like steps 266 and 268 of the flow chart of drawing 4 to the film image (film 
images other than a series of film images) with which other film images with which the content of an image is 
similar do not exist. At the following step 334, the gray-scale-conversion conditions of the main image field of 
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all coma are created like step 270 of the flow chart of drawing 4 . 

[0130] If creation of the gray -scale-conversion conditions of all coma is completed as it mentioned above, 
initiation of a fine scan of a film image is directed to the fine scan section 38 at the following step 336, and it 
will stand by until fine scan image data is inputted from the fine scan section 38 at step 338. If fine scan image 
data is inputted, it will shift to step 340, and processing (processing of steps 282-306 of the slow chart of 
drav^ng 4 ) to fine scan image data is performed. 

[013 1] At step 342, it judges whether the fine scan image data of all coma was processed. When a judgment is 
denied, return and steps 338-342 are repeated to step 338, If the judgment of step 342 is affirmed, the 
processing to all the film images currently recorded on one negative film 12 will be ended, and it will return to 
step 250. 

[0132] In addition, although the gray-scale-conversion conditions over a main image field were searched for 
from the whole image data (press can concentration data) in the above The data of the pixel presumed to have 
an adverse effect on creation of the gray-scale-conversion conditions of a main image field are removed from 
the press can concentration data instead of what is limited to this, may make it search for the gray-scale- 
conversion conditions of a main image field, and You may make it search for the gray-scale-conversion 
conditions of a main image field only from main image field concentration data. 

[0133] Moreover, although the example searched for without using above the data of the film image which 
performs gray scale conversion for the gray-scale-conversion conditions of a main image field was explained 
Not as the thing limited to this but as gray-scale-conversion conditions for a main image field The gray-scale- 
conversion conditions of the main image field for which it asked from the data of the film image of different a 
large number from the gray -scale-conversion conditions of the main image field for which it asked from the 
data of the film image which performs gray scale conversion, and the film image which performs said gray 
scale conversion, and the gray-scale-conversion conditions equivalent to the weighted mean of ** may be 
applied. The gray-scale-conversion conditions equivalent to this weighted mean can be searched for as follows, 
for example. 

[0134] First, while asking for the maximum criteria concentration Dnxa showing the concentration region of the 
film image which performs gray scale conversion, and the minimal-basis semi- concentration Dnia from the 
data of the film image which performs gray scale conversion, it asks for the maximum criteria concentration and 
minimal-basis semi- concentration which express the average concentration region of many film images from 
the data of the film image of different a large number from the film image which performs gray scale 
conversion (refer to drawing 1 1 (A)). Next, the difference of the maximum criteria concentration and minimal- 
basis semi- concentration showing the average concentration region of many film images is set to delta, and the 
maximum criteria concentration DNXa and the minimal-basis semi- concentration DNIa are calculated 
according to the following (1) types. 
[0135] 
[Equation 2] 
da -=IA"(Dnxa-Dnia)|-i-2 

DNXa-Dnxa+k-da -CI) 

DEsria = Dnia-k'da 

[0136] In addition, (1) type is operation expression which asks for the maximum criteria concentration DNXa 
and the minimal-basis semi- concentration DNIa based on the concentration difference of the maximum criteria 
concentration and minimal-basis semi- concentration searched for from the data of the film image of different a 
large number from the concentration difference of the maximum criteria concentration Dnxa and the minimal- 
basis semi- concentration Dnia searched for from the data of the film image which performs gray scale 
conversion, and the film image which performs gray scale conversion, and the weighted mean of **. (1) The 
multiplier k in a formula is equivalent to the weighting factor to the concentration difference of the maximum 
criteria concentration and minimal-basis semi- concentration searched for from the data of many film images, 
and the value of the range of 0<k is set up. Moreover, in (1) type, the weight to the concentration difference of 
the maximum criteria concentration Dnxa and the minimal-basis semi- concentration Dnia searched for from the 
data of the film image which performs gray scale conversion is "1." 
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[0137] In addition, the maximum criteria concentration Dnxa for which it asked from the data of the film image 
which replaces with above and performs gray scale conversion The minimal-basis semi- concentration Dnia for 
which it asked from the data of the film image which makes the maximum criteria concentration and the 
weighted-mean value of ** which were calculated from the data of many film images the maximum criteria 
concentration DNXa, and performs gray scale conversion It is good also considering the minimal-basis semi- 
concentration and the weighted-mean value of ** which were calculated from the data of many film images as 
minimal-basis semi- concentration DNIa. 

[0138] And based on the weighted-mean value DNXa of the maximum criteria concentration for which it asked 
as mentioned above, and the weighted-mean value DNIa of minimal-basis semi- concentration, as shov^ in 
drav^ng 1 1 (B) as an example, gray -scale-conversion conditions are set up so that the maximum criteria 
concentration DNXa may be changed into the highlights section record concentration value Dh and the 
minimal-basis semi- concentration DNI may be changed into the shadow section record concentration value Ds. 
Setting out of the gray-scale-conversion conditions mentioned above supports invention of claim 4, 
[0139] To the maximum criteria concentration Dnxa set up from the data of the film image which performs gray 
scale conversion, and the minimal -basis semi- concentration Dnia Since the photography conditions at the time 
of film image photography, the property of a negative film, the conditions at the time of development, etc. are 
reflected As mentioned above, by setting up gray-scale-conversion conditions using the criteria concentration 
set up from the data of many film images, the criteria concentration set up from the data of the film image 
which performs gray scale conversion, and the weighting average of ** The proper gray -scale-conversion 
conditions in which the photography conditions at the time of film image photography, the property of a 
negative film, the conditions at the time of development, etc. were reflected can be acquired. 
[0140] Furthermore, as the 2nd operation gestalt explained, when there are a series of film images with which 
the content of an image is similar (the content of an image of a main image field is especially similar), you may 
make it search for the gray-scale-conversion conditions of a main image field common to these a series of film 
images from the main image field concentration data of these a series of film images. 

[0141] Moreover, although the gray-scale-conversion conditions of a background-image field were searched for 
from background-image field concentration data above, it is not limited to this and you may make it search for 
the gray-scale-conversion conditions of a background-image field from the whole image data. 
[0142] Moreover, although the above explained the case where the density range of image data was wider than 
the image rendering region of a record ingredient to the example, it can apply, also when the image rendering 
region of a record ingredient is larger than the density range of image data, and the repeatability of the main 
image field on a record image or a background-image field can be raised also in this case. For example, while 
the contrast of the main image section generally becomes low, the density range of image data also becomes 
narrow, but the contrast of the main image section becomes high on a record image, and the film image photoed 
under the weathers, such as a clouded sky, can reproduce the main image section proper, if gray scale 
conversion is performed to such image data so that a density range may spread about the data of a main image 
field at least. 

[0143] Moreover, in setting out of the gray-scale-conversion conditions over a background-image field, the 
density range h which has deviated from the image rendering region of a record ingredient is extracted, and it 
may be made to set up gray-scale-conversion conditions based on the rendering conditions which determined 
and determined the rendering conditions of a density range h based on the image characteristic quantity of the 
field on the film image equivalent to a density range h. As image characteristic quantity for determining the 
rendering conditions of a density range h For example, the average of the contrast between the pixels in the field 
equivalent to a density range h and the average of the color difference between pixels, Change of said average 
over change of pixel size, the area of the field beyond the predetermined contrast in a background region. The 
surface ratio of the field of the neutral color in the number of clusters by the clustering based on a color or 
concentration, the concentration difference and the color difference between each cluster, and a background 
region and the field of a non-neutral color, the analysis result of the spatial frequency to distribution and a 
background region, etc. can be used. 

[0144] An example of change of the average of the contrast between pixels at the time of changing the pixel 
size in a background region is shown in drav^ing 12 . like the change A shov^ in dravwng 12 v^th a broken line, 
when contrast is low irrespective of pixel size, it can be judged that there is little amount of information as an 
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image which the background region has, and a background region is a field corresponding to a photographic 
subject deficient in change with a low (the value reproduced as an image — low) significance like empty. 
[0145] for this reason, in setting up a target histogram like the 1st operation gestalt and setting up gray-scale- 
conversion conditions for example, in determining a target histogram that the compressibility of the part 
corresponding to a density range h will become high, setting up criteria concentration like the 2nd operation 
gestalt and setting up gray-scale-conversion conditions For example, it is in the minimum neutral depth of shade 
in the field equivalent to a density range h, or a background-image field, and let the maximum neutral density 
value of the field corresponding to the area within an image rendering of a record ingredient be the maximum 
criteria concentration value DNX. By this, the gradation of the image section (or this a part of image section) 
which corresponds on a record image at a density range h will be automatically reproduced by high contrast on 
a record image about other image sections in a background-image field, although it does not crush and reappear. 

[0146] moreover, like the change C shown in drawing 12 as a continuous line, when contrast changes with pixel 
sizes to drawing 12 a lot like the change B shown as a continuous line, and Change D, when contrast is large 
irrespective of pixel size, it can be judged that there is much amount of information as an image which the 
background region has, and a background region is a field corresponding to a photographic subject with a high 
(the value reproduced as an image ~ high) significance. 

[0147] for this reason, in setting up a target histogram and setting up gray-scale-conversion conditions For 
example, a target histogram is determined that the compressibility to the part corresponding to a density range h 
will not differ from the compressibility to other parts greatly. In setting up criteria concentration and setting up 
gray-scale-conversion conditions For example, it is in the minimum neutral depth of shade in the field 
equivalent to a density range h, and a background-image field, and let the maximum neutral depth of shade in 
the average with the maximum neutral depth of shade of the field corresponding to the area within an image 
rendering of a record ingredient, or a background region be the maximum criteria concentration value DNX. 
The image section equivalent to a density range h will be reproduced by this, without gradation flying on a 
record image, or extent of a rendering will be made high, 

[0148] Furthermore, although the example which always divides a film image into a main image field and a 
background-image field above, and set up gray-scale-conversion conditions respectively to the main image field 
and the background-image field was explained When the image rendering region of a record ingredient is set up 
on the basis of main image section concentration not to the thing limited to this but to image data You may 
make it set up the gray-scale-conversion conditions over the whole film image, when the data which have 
deviated from the image rendering region of a record ingredient are under predetermined % (for example, less 
than 20%) of the whole image data, without dividing a film image into a main image field and a background- 
image field. Moreover, as a result of dividing a film image, a film image is comparatively divided into many 
image fields, and also when an area of at least one piece of each image field is under predetermined % (for 
example, less than 10%) of the area of the whole film image, you may make it set up the gray-scale-conversion 
conditions over the whole film image. 

[0149] Moreover, above, it may be made not to be limited to this and to perform gray scale conversion, 
although the mode which compounds with color data and obtained the image data for record was explained after 
dividing image data into concentration data and color data and performing gray scale conversion to 
concentration data to the inputted image data itself as an operation gestalt of invention of claim 6. In this case, 
the gray scale conversion from image data to the image data for record and the gray scale conversion from the 
image data for record to a record signal are unified, and it also becomes possible to change into a record signal 
from image data by one gray scale conversion. However, since the direction which performed gray scale 
conversion to the concentration data separated from image data can reproduce the tint of each image section 
which contains the main image section in a subject-copy image on a record image proper, it is desirable. 
[0150] Moreover, although the two scanning sections (the press can section 36 and fine scan section 38) were 
prepared above Not the thing limited to this but the single scanning section equivalent to the fine scan section 
for example, in the above-mentioned operation gestalt is prepared. Image processings, such as an approach of 
extracting a pixel at the pixel consistency conversion which is made combining a pixel and lessens the number 
of pixels, or fixed spacing, are performed to the image data inputted from this scanning section. The image data 
which lessened the number of pixels may be similariy used as press can image data explained with the above- 
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mentioned operation gestalt. 

[0151] Furthermore, although the case where divided a film image into a main image field and a background- 
image field above, and gray-scale-conversion conditions were set up for every field was explained, a film image 
is divided into two or more three or more image fields, and you may make it set up gray -scale-conversion 
conditions for every image field. Moreover, division of a film image is applicable, if it is a mere way method 
for dividing subject-copy image information (press can image data and fine scan image data) into two or more 
image information and is the technique of dividing subject-copy image information into two or more partial 
image information based on the gradation value of the main image section. 

[0152] Moreover, although the film image currently recorded on the negative film 12 as a subject-copy image 
above was explained to the example, it is also possible to apply the image which the image data created by the 
film image which is not limited to this and recorded on other photographic films, such as a reversal film, the 
image (image of a reflection copy) recorded on paper etc., or computer expresses as a subject-copy image. 
Moreover, also about a record medium, record ingredients, such as a regular paper, thermofax, and an OHP 
sheet, are applicable in addition to sensitive material, such as photographic paper. 

[0153] Furthermore, it is also possible to apply to the color reproduction system which is not limited to applying 
this invention to the color reproduction system which records an image by three colors of R, G, and B, and 
records an image by four colors of R, G, B, and K (black). 

[0154] Moreover, although the concentration value (optical density) was explained to the example as physical 
quantity which expresses the shade of a subject-copy image above, it is not limited to this and various kinds of 
physical quantity, such as a value which carried out characteristic conversion of a brightness value, the 
conversion value equivalent to the lightness on color study, the photometry value over a subject-copy image, 
the rate of halftone dot area, and the concentration value, can be applied. 

[0155] Moreover, although the gestalt as which the image data which expresses the concentration value for 
every component color of each pixel of a subject-copy image above is inputted was explained This invention 
can be applied also when the color data showing the tint for every pixel of the concentration data showing the 
shade for every pixel of a subject-copy image and a subject-copy image are inputted, and a means (achromatic 
color signal transformation means 202) to separate concentration data and color data from the image data 
inputted in this case can be omitted. 

[0156] Furthermore, although it is made to perform gray scale conversion to main image field concentration 
data, and gray scale conversion to background-image field concentration data in order by rewriting the 
gradation translation data set as LUT71 above Prepare not the thing limited to this but two LUTs, may be made 
to perform gray scale conversion to main image field concentration data, and gray scale conversion to 
background-image field concentration data to juxtaposition, and Fine scan concentration data are inputted into a 
gray-scale-conversion means in order for every data of each pixel (in for example, the order of a raster scan). 
According to the pixel to which the inputted pixel belongs to a main image field, or the pixel belonging to a 
background-image field, LUT used for gray scale conversion is serially changed for every pixel, and it may be 
made to perform gray scale conversion. 

[0157] Moreover, it replaces with this, and while performing gray scale conversion according to the gray-scale- 
conversion conditions expressed with the function expression etc., you may make it acquire desired gray-scale- 
conversion conditions by changing a function expression etc. directly, although the gradation translation data 
corresponding to desired gray-scale-conversion conditions is set as a look-up table above and it is made to 
perform gray scale conversion using this look-up table, 
[0158] 

[Effect of the Invention] As explained above, invention according to claim 1 calculates the gradation value of 
the main image section in a subject-copy image. It divides into the partial image information corresponding to 
the field which includes subject-copy image information for the main image section in a subject-copy image, 
and the partial image information corresponding to the field which does not contain the main image section. 
Since gray scale conversion is performed using the gray-scale-conversion conditions created to the partial image 
information corresponding to the field which contains the main image section at least from the subject-copy 
image information on two or more subject-copy images, it has the outstanding effectiveness that draMang 
information is convertible so that the main image section may be reproduced proper. 
[0159] Also when changing drawing information so that gradation range of prices may be compressed since 
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invention according to claim 2 performs gray scale conversion independently for every partial image 
information for every partial image information, using separate gray-scale-conversion conditions respectively, it 
has the effectiveness that drawing information is convertible so that the main image section may be reproduced 
proper. 

[0160] Invention according to claim 3 calculates the gradation value of the main image section in a subject-copy 
image. Subject-copy image information It divides into the partial image information corresponding to the field 
containing the main image section in a subject-copy image, and the partial image information corresponding to 
the field which does not contain the main image section. Since gray scale conversion is independently 
performed for every partial image information for each [ which was created from the subject-copy image 
information on two or more subject-copy images which have relation mutually at least to one side of both 
partial image information ] partial image information of every, using separate gray-scale-conversion conditions 
respectively Also when changing drav^ng information so that gradation range of prices may be compressed, it 
has the outstanding effectiveness that drawing information is convertible so that the main image section may be 
reproduced proper. 

[0161] Invention according to claim 4 as gray-scale-conversion conditions created from the subject-copy image 
information on two or more subject-copy images Since the gray-scale-conversion conditions created from the 
subject-copy image information on a subject-copy image that gray scale conversion is performed, the gray- 
scale-conversion conditions created from the subject-copy image information on two or more different subject- 
copy images from the subject-copy image which performs gray scale conversion, and the gray-scale-conversion 
conditions equivalent to the weighted mean of ** were used In addition to the above-mentioned effectiveness, it 
has the effectiveness that more proper gray scale conversion can be performed, according to the gray-scale- 
conversion conditions as which the gradation of the subject-copy image which performs gray scale conversion, 
and the average gradation of a subject-copy image were considered respectively. 

[0162] Invention according to claim 6 searches for the color information showing the color of the gradation 
value information and the subject-copy image which express the shade of a subject-copy image from subject- 
copy image information. It divides into the partial gradation value information corresponding to the field which 
includes gradation value information for the main image section, and the partial gradation value information 
corresponding to the field which does not contain the main image section. Since the gradation value information 
and color information that gray scale conversion was performed are compounded after performing gray scale 
conversion for every partial gradation value information to gradation value information, it has the effectiveness 
that in addition to the above-mentioned effectiveness gray scale conversion can be performed so that the tint of 
each image section in a subject-copy image may be reproduced proper. 

[0163] Invention according to claim 7 computes the gradation value of the main image section in a subject-copy 
image with a body gradation value calculation means. With a division means It divides into the partial image 
information corresponding to the field which includes subject-copy image information for the main image 
section in a subject-copy image, and the partial image information corresponding to the field which does not 
contain said main image section. With a conversion means To the partial image information corresponding to 
the field which contains the main image section at least, were created from the subject-copy image information 
on two or more subject-copy images. Perform gray scale conversion for every partial image information to 
subject-copy image information for every partial image information, using separate gray-scale-conversion 
conditions respectively, obtain the image information for record, and with a record means, since an image is 
recorded on a record medium based on the image information for record Also when changing drawing 
information and recording an image on a record medium so that gradation range of prices may be compressed, it 
has the outstanding effectiveness that the record image with which the main image section was reproduced 
proper is obtained. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the photographic-processing system concerning this operation 
gestalt. 

[Drawing 2] It is the outline block diagram of a film image reader, 
[Drawing 3] It is the functional block diagram of a control circuit. 

[Drawing 4] It is the flow chart which shows setting out and gradation transform processing of the gray-scale- 
conversion conditions performed in a control circuit. 

[Drawing 5] Image drawing in which in (A) an example of a film image and (C) show an example of a main 
image field, and (E) shows an example of a background-image field respectively. An example of the histogram 
which created (B) from the data of the whole film image. An example of the histogram which created (D) from 
the data of a main image field, and a target histogram, and (F) are the diagrams showing respectively an 
example of the histogram created from the data of a background-image field, and a target histogram. 
Prawing 6] An example of the histogram which asked for (A) from the data of the whole image, and (B) are 
the diagrams showing respectively an example of gray-scale-conversion conditions to a main image field. 
[Drawing 7] In the boundary section of a main image field and a background-image field, it is image drawing 
for explaining the processing which makes the pixel belonging to a main image field, and the pixel belonging to 
a background-image field intermingled. 

[Drawing 8] It is the diagram showing an example of the gradation balance property of the negative film for 
which it asked from the image data of many images. 

Prawing 9] It is the flow chart which shows setting out and gradation transform processing of the gray-scale- 
conversion conditions performed in the control circuit concerning the 2nd operation gestalt. 
Prawing 10] An example of the histogram which asked for (A) for explaining setting out of the gray-scale- 
conversion conditions in the 2nd operation gestalt from the data of a background-image field, and (B) are the 
diagrams showing respectively an example of gray-scale-conversion conditions to a background-image field. 
Prawing 11] The diagram showing respectively the average concentration region which asked for (A) from the 
data of many film images, the concentration region of the film image which performs gray scale conversion, 
and a weighted-mean concentration region, and (B) are the diagrams showing the gray-scale-conversion 
conditions searched for from the weighted-mean concentration region. 

Prav^dng 12] As an example of the image characteristic quantity of a background region, it is the diagram 

showing an example of the relation between pixel size and the average contrast between pixels. 

Pescription of Notations] 

10 Photographic-Processing System 

12 Negative Film 

36 Press Can Section 

38 Fine Scan Section 

42 Control Circuit 

71LUT 

1 12 Record Ingredient 
120 Print Head 



[Translation done.] 
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